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PREFACE. 

TT  may  here  feem  neccflary  to  give  fome  account  of 
the  origin  and  progrefs  of  the  work  now  prefented 
to  the  public. 

In  the  third  edition  of  the  Encyclopaedia  Britannica, 
which  has  been  received  by  the  world  with  fuch  ap- 
probation, as  to  obtain  a  degree  of  currency,  which  U 
without  example  in  works  of  fuch  magnitude,  the 
art  of  Agriculture  was  difcuffed  under  the  various 
feparate  heads,  of  Agriculture,  Hufbandry,  Drain- 
ing, Mofs,  and  others,  fuggefted  by  the  alphabetical 
arrangement  of  a  didionary  of  Arts  and  Sciences.. 
The  property  of  that  work  having  at  length  become 
concentrated  in  an  individual,  he  refolved  to  proceed 
to  a  fourth  edition,  containing  fuch  alterations  and  im- 
provements, as  the  courfe  of  time  and  the  progrefs  of 
the  arts  had  rendered  neceflary. 

In  the  execution  of  this  talk,  it  appeared  an  ohjeSt  of 
importance,  to  concentrate,  as  much  as  poflible,  the  dif- 
cuHion  of  the  various  branches  of  Science  or  of  Art,  in- 
to a  fyilematic  form,  under  a  few  diftin£i  heads  ;  inftead 
of  leaving  their  different  parts  and  members  fcattered, 
as  formerly,  throughout  eighteen  or  twenty  volumes. 

Accordingly,  at  the  commencement  of  the  fourth 
edition  of  the  Encyclopaedia  Britannica,  the  propofed 
alteration  was  undertaken  with  regard  to  the  fubjeft 
of  Agriculture,  which,  from  the  alphabetical  arrange- 
ment, necefTarily  prefented  itfelf  for  difcuiEon  at  a 
very  early  period  of  the  work-  The  various  branches 
of  that  art  were  condenfed  into  a  Cngle  treatife ;  and, 

although 
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although  various  particulars  were  introduced  or  difcuf- 
fed  at  greater  length  than  formerly,  yet  by  lopping  off 
the  redundancies  which  unavoidably  occurred  in  the 
former  fcattcred  mode  of  difcuffion,  and  by  adhering 
tiriGtly  to  a  fjftematic  arrangement,  the  whole  was  con« 
fiderably  abbreviated. 

After  the  treatife  alluded  to  had  been  compiled  and 
printed,  it  occurred  to  the  proprietor,  that  con&derable 
numbers  of  perfons,  to  whom  the  perufal  of  it  might  be 
produAive  of  much  advantage,  would  be  very  unlikely 
to  become  purchafers  of  a  literary  work  of  fuch  magni- 
tude and  expence  as  the  Encyclopsedia  Britannica.  As 
it  is  of  the  utmoft  importance,  however,  to  the  public, 
to  give  all  poflible  currency  to  literary  works  upon  an 
art  which  is  of  fuch  extenGve  and  eflential  utility  to 
mankind,  a  refolution  was  adopted  to  introduce  to 
the  world,  as  a  feparate  publication,  the  treatife  upoa 
Agriculture,  which  had  been  prepared  for  the  fourth 
edition  of  the  great  work  above  mentioned.  At  the  fame 
time  it  was  thought,  that  before  carrying  this  refolution 
into  effect,  it  might  be  proper  to  revife  the  whole  trea- 
tife, and  to  make  fuch  additions  or  alterations  as  (hould 
feem  requifite  for  its  farther  improvement.  This  talk 
has  accordingly  been  undertaken,  and  the  refult  is  pre- 
fentcd  to  the  public.  The  alterations  which  have  been 
made  confiderably  exceed,  both  in  number  and  extent, 
what  was  originally  intended;  fo  that  a  great  part  of  the 
treatife  has  changed  its  chamber,  although  the  former 
arrangement  has,  upon  the  whole,  been  adhered  to : 
In  particular,  the  hiftory  of  the  art  has  been  much  en- 
larged i  advxnuge  has  been  taken  of  recent  publica- 
tions, efpecially  of  thofe  which  the  Board  of  Agri- 
culture fuggeflLed  or  brought  forward,  to  explain  the 
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principles  upon  which  the  rotadon  of  crops  and  the 
culture  of  giafles  ought  to  be  conduced ;  various 
other  branches  of  the  fubjedi  have,  in  like  manner,  been 
enlarged  or  altered ;  and  fome  fubjeds  ^f  agricultural 
curioiitj  in  the  prance  of  foreign  nations  have  been  in- 
troduced, which,  it  is  hoped,  will  prove  not  unaccept- 
able to  the  clafs  of  readers  for  whofe-ufe  this  work  is 
intended. 

Throughout  the  treatife,  pradical  utility  is  the  ob^ 
je^  kept  in  view ;  and  the  notions  of  ingenious  and 
fpeculative  men,  which  have  a  tendency  to  miflead  into 
ra(h  projeAs  perfons  engaged  or  engaging  in  agri- 
culture, are  carefully  avoided.  No  more  of  theory  Is  in- 
troduced than  feemed  abfolutely  neceflary  to  exhibit  a 
view  of  thofe  general  principles^  which  long  experience 
in  the  art  has  dictated  to  men  of  found  judgment  and 
correA  obfervation* 

In  the  details  given,  concifenefs,  as  far  as  confident 
with  perfpicuity,  has  been  chiefly  kept  in  view ;  but  by 
adhering  ftriiJly  to  a  fyftematic  arrangement,  a  ver^ 
great  variety  of  fubje&s  will  be  found  introduced  and 
difcufled. 
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INTRODUCTION. 


A  GRICULTURE  in  general,  or  in  the  abftraft^Definltiom 
•^^  may  be  defined  to  be,  The  art  of  making  the 
earth  to  produce  in  large  quantities,  and  in  the  great- 
eft  perfeAion  of  which  their  nature  is  capable,  thofe 
Tegetables  which  are  neceflary  to  the  fubfiftence,  of 
ufeful  for  the  accommodation,  of  mankind.     Agricul-Diflfenfrom 
ture  difiers  from  gardening  in  this  refped,  that  the^  aemng, 
gardener  is  chiefly  occupied  in  rearing  fmall  quantities 
of  the  nicer  and  more  delicate  vegetables,  which  are 
rather  valued  as  obje^is  of  luxury  than  as  articles  of 
food ;  whereas  the  agriculturift  labours  upon  a  larger 
fcale,  with  a  view  to  fupply  himfelf  and  his  country- 
men  with  the  neceflaries  of  life. 

In  civilized  focieties,  agriculture,  or  the  cultivation  Is  a  fepantc 
of  the  foil,  becomes  a  feparate  bufinefs  or  employ- 
ment $  and  agriculturifts,  or  the  perfons  engaged  in 
agriculture,  receive  the  appellation  ol  farmers  or  huf^ 
hndmen^ 

To  enable  the  agriculturift  or  huft)andman  to  con-lncludestht 
dua  his  bufinelii  with  fuccefs,  it  is  ncccflary  that  he^^tu^^^^ 
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Kiturc  of  (hould  not  confine  his  attention  to  the  mere  cultira-* 
<  y  ■  tion  of  the  foil,  or  the  rearing  of  regetables.  The 
Tegetables  which  are  capable  of  tflFbrding  a  comfort- 
able fubGftence  to  the  human  conftitution  are  few  in 
number;  and  it  has  been  found  by  experience,  that 
they  cannot  be  profitably  fown  and  reproduced  year 
after  year  upon  the  (ame  fpot  of  ground.  Hence  it 
becomes  neceflary  at  times  to  rear  upon  it  grafles  or 
other  plants  which  are  unfit  for  affording  nourifli- 
ment  to  man.  But  although  men  cannot  eat  grafs» 
they  may,  nererthelefs,  contrire  to  obtain  fubfiftence 
from  it  in  an  indirect  manner.  They  may  gire  it  to 
cattle,  whofe  ordinary  and  natural  food  it  is ;  and  ha* 
▼ing  thus,  as  it  were,  converted  the  grafs  into  the  flefli 
of  animals,  they  can  devour  thefe  animals ;  and  in  this 
way,  obtain  a  richer  and  more  ftimulating  food  dian 
any  vegetable  produ&ion  can  poflibly  afibrd.  It  is 
therefore  a  part  of  the  bufinefs  of  the  huibandman  to 
rear  and  to  feed  thofe  animals  which  are  ufed  as  food 
in  the  fociety  of  which  he  is  a  member,  that  he  may 
be  enabled  at  all  times  to  derive  profit  from  the  por^* 
tion  of  territory  that  he  cultivates.  It  is  alfo  neceflary 
towards  condu£^ing  his  operations  with  fuccefs,  that  he 
ihould  rear  ami  feed  other  animals,  not  as  a  fource  of 
human  fubfiflcnce,  but  for  the  fake  of  the  fervices 
which  they  are  capable  of  affording  *,  for  it  has  plcafed 
the  beneficent  Contriver  of  this  world,  to  place  upon 
it  beings  of  a  fubordinate  nature,  capable  of  aflifting 
mankind  in  their  labours,  without  being  degraded  by 
the  flate  of  fervitude  in  which  they  are  placed.  To  the 
cultivators  of  the  foil,  thefe  animals,  from  their  ftrength 
and  patience  of  labour,  are  particularly  ufeful,  and 
even  abfolutcly  neccfl*ary  in  our  cold  and  barren  cli-» 

mates* 
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toates.    ThcT  w^^ft  therefore  be  fed  and  lodged  withlmporttnce 

^    ^  °  of  the  Art. 

the  greatelt  care.  <■■   ^      # 

Hence,  the  employment  of  the  hufbandman  is  of  an 
exteniiTe  nature,  requiring  much  forefight,  and  a  con- 
Cderable  knowledge  of  the  relations  that  fubfift  be* 
tween  the  moft  important  objeds  in  nature — the  foil, 
the  feafons,  the  animals,  and  the  plants,  {o  far  as  they 
are  cannc£ked  with  the  fubfiftence  of  mankind.  It  is 
by  bringing  to  perfe&ion  this  art  that  man  becomes 
truly  the  lord  of  the  uniyerfe.  He  fubdues  by  his  ope- 
radons  erery  part  of  the  furface  of  the  earth,  and  ac* 
qmres  orcr  the  animals  which  inhabit  it,  a  folid  right 
of  dominion  or  of  property,  in  confequence  of  ba- 
ring reared,  and  afforded  them  fubfiftence  by  his  (kill 
and  his  labour.  He  ufes  them  indeed  as  food ;  but 
before  he  can  do  fo,  he  muft  firft  beftow  upon  them 
fubfiftence,  attend  to  their  multiplication,  and  to 
their  health  and  welfare.  As  they  poflefs  no  forefight, 
die  purpofe  to  which  they  are  deftined  is  to  them  no 
eriL 

It  is  only  in  proportion  to  the  degree  in  which  this 
important  art  of  agriculture  has  flourifhed,  that  nations 
have  been,  or  ever  can  be,  permanently  profpcrous. 
Every  improvement  that  is  made  in  it  is  a  moral  bene- 
fit conferred  upon  mankind;  for,  by  increafing  the  quan- 
tity of  hiunan  food,  or  facilitating  the  produftion  of 
it,  one  of  two  things^  muft  always  happen  :  Either  the 
number  of  our  fpecies  will  be  increafed,  that  is  to  fay, 
a  greater  multitude  of  rational  and  intelligent  beings 
will  exift  in  the  creation  j  or  a  greater  number  of  thofe 
who  already  exift,  will  find  leifure  for  the  improvement 
of  their  intelleAual  charafters,  by  ftudying  and  carry- 
ing to  perfeAion  the  fciences  and  arts.  Thus,  the 
A  2  ftrength 


IMTROD0€TIOH» 

ftrength  of  nations  is  increafed  in  proportion  to  lh« 
degree  in  which  their  foil  b  ikilfully  cultivated,  and 
their  independence  is  fecured  by  finding  upon  the  fpot 
which  they  inhabit  ail  that  is  neceflary  for  their  fub- 
fiftence. 

It  is  a  fortunate  circumftance,  that  the  art  of  the 
hufbandman,  which  is  the  foundation  of  all  others,  and 
at  all  times  indifpenfable  to  human  exiftence,  b  in  every 
xefpeSt  conducive  to  the  welfare  of  thofe  engaged  in  it. 
Its  idTiii-  The  pra£licc  of  it  beftows  health  upon  the  body ;  and 
^o^wbo  ^y  ^^  variety  of  occupations  which  it  afibrds,  it  alfo 
F»^^  it.  beftows  a  confiderable  degree  of  reflexion  upon  the 
minds  of  the  loweft  perfons  occupied  in  it ;  while,  at 
the  fame  time,  it  prevents  their  acquiring  that  fpirit  of 
artifice  and  of  cunning,  which  in  all  countries  is  apt 
to  degrade  the  character  of  thofe  engaged  in  the  in- 
ferior branches  of  commercial  employment.  Nor  does 
it  fail,  in  all  ranks  and  conditions  of  life,  to  produce  a 
more  candid  and  liberal  chzrzGtcr  than  any  other*  em- 
ployment. No  Britifli  hufbandman  has  ever  refufed^ 
or  even  hefitatcd  to  allow  to  be  communicated  to  the 
public  every  branch  of  his  art,  and  every  improvement 
which  he  and  his  forefathers  may  have  made  in  it; 
whereas,  in  all  the  branches  of  manufacture  or  of  com- 
merce, every  tranfadion,  as  far  as  poflible,  is  covered 
with  a  myftcrious  veil  of  fecrecy,  and  every  improve- 
ment is  concealed  by  its  inventor,  and  fometimes  un- 
doubtedly perifhes  with  him* 
Hiftory.  No  branch  of  hiftory  is  more  inftruAive,  nor  confe- 

quently  more  important,  than  that  which  explains  the 
progrcfs  of  the  human  mind  in  the  difcovery  and  im- 
provement of  the  ufcful  arts.  As  the  art  of  agriculture, 
in  point  of  utUityi  ranks  above  all  others,  a  detail  of  the 

effimi 
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efforts  by  which  ingenious  men  have  brought  it  to  its  Hidory. 
prefent  degree  of  perfedion,  would  undoubtedly  prove  ^' 
extremely  interefting.  It  has  hitherto,  however^  been 
one  of  the  misfortunes  of  mankind,  that,  in  confequenco 
of  a  falfe  tafte,  they  have  beftowed  more  attention  and 
applaufe  upon  great  talents  or  ingenuity,  when  exerted 
in  the  arts  of  ddlrafbion,  than  when  employed  in  de- 
vifing  the  means  of  giving  plenty  and  felicity  to  na- 
tions. The  writings  of  hiftorians  and  poets  are  filled 
with  the  adions  of  men,  who,  under  the  influence  of  aa 
in&tiable  luft  of  dominion,  have  wafted  cities  and  pro- 
vinces, and  have  defaced  the  faireft;  monuments  of  hu- 
man genius  and  induftry ;  while  the  beneficent  enter- 
prizes  and  eflbrts  of  thofe  men  are  negle^ed  or  forgot- 
ten, who  invented  the  inftruments  of  agriculture,  who 
fele£ied  or  imported  into  their  country  the  plants  moft 
worthy  of  cultivation,  or  who  drained  morafles,  gave 
fertility  to  barren  waftes,  and  pointed  out  the  befl: 
modes  of  preferving  and  augmenting  the  produ&ive 
powers  of  the  foil. 

Mankind  have  fuffered  feviprely,  in  confequence  of 
their  abfurd  admiration  of  fuccefsful  ambition,  and  the 
applaufe  which  they  beftow  upon  it.  By  this  applaufe 
they  in  every  age  tempt  reftlefs  individuals  to  lay 
fchemes  for  their  deftruftion,  and  to  glory  in  the  de- 
bafement  and  mifery  which  they  bring  upon  large  por- 
bons  of  the  human  race.  It  were  well,  therefore,  if 
the  friends  of  humanity  could  contrive  to  do  away  tliis 
lalfe  tafte,  by  calling  from  obfcurity,  and  beftowing 
a  juft  portion  of  renown,  upon  the  true  friends  of  man- 
kind, whofe  labours  have  in  ancient  or  modem  times 
been  direded  towards  promoting  the  beft  interefts  of 
mankind  by  the  improvement  of  this  moil  important 
,    A  3  of 
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tt^ory.  of  all  arts.  The  materials,  however,  for  a  hiftory  of 
agriculture  are  few,  and  it  is  inconfiftent  with  our  plan 
to  give  more  than  the  moft  general  outline  of  what  is 
known  concerning  it  in  pad  ages. 

The  hiftory  of  argiculture  is  equivalent  to  the  luftorj 
of  civilization  and  of  arts.  Men  who  pafs  their  days 
in  the  unfettled  ftate  of  hunters  and  (hepherds,  nuift 
always  be  few  in  number.  As  their  wants  are  not 
many,  their  means  of  fupplying  them,  that  is,  their 
arts,  will  be  proportionably  unimportant.  It  is  otdf 
when  the  increafe  of  their  numbers  has  compelled  them 
to  have  recourfe  to  the  cultivation  of  particular  {dants» 
and  when  the  refult  of  an  improved  agriculture  has  ia 
its  turn  provided  fubfiftence  for  multitudes  of  men  in  a 
ftationary  or  fettled  ftate,  that  human  ingenuity  is  rouf- 
ed  to  the  difcovery  of  the  fecrets  of  nature,  by  fearch- 
ing  after  modes  of  gratifying  new  and  more  refined 
wants  than  were  formerly  known.  Accordingly,  we 
find  in  every  country,  and  in  every  age  of  the  hiftory  of 
mankind,  that  agriculture  has  been  the  bafis  of  civiliza** 
tion,  and  that  they  liave  gone  hand  in  hand  in  improve- 
ment. 
Ktnem  I.  The  great  civilized  nations  which  in  ancient  times 
Rncu  ture.  Q^-^ypj^j  ^^  ^^{^  were  chiefly  three :  towards  the  ri- 
fing  fun  was  the  great  empire  of  China ;  on  the  fouth 
was  India ;  and  on  the  weft  was  Perfia^  which  in  its 
progrefs  ftill  further  weftward,  came  to  include  the 
country  of  the  Aflyrians,  and  the  territories  which 
bound  the  eaftem  (hores  of  the  Mediterranean  fea^ 
I^fier  ACa,  Syria,  and  Egypt.  In  all  thefe  countries 
letters  and  arts  have  exifted  from  very  remote  periods^ 
and  along  with  them,  as  their  foundation  and  fupporty 
agriculture  has  flourifiied ;  and,  which  is  of  more  im- 

portance^ 
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poitaiioe»  the  perfons  engaged  in  it  have  been  held  in  Hiftoty. 
Teiy  great  eftimation.  On  the  contrary,  the  Tartars,  ' 
who  have  in  all  ages  occupied  the  northern  regions  of 
Aiiay  together  with  the  great,  elevated,  and  defert  tra£^ 
pf  country  between  Ferfia  and  China,  have  always  ex-> 
ifted  in  a  paftoral,  and  confequently  in  a  barbarous  llate, 
equally  ftrangers  to  agriculture  and  to  the  arts  wliich  , 

tt  produces. 

The  civilization  of  the  Chinefe  empire  appears  to 
have  ezifted  from  the  remoteft  antiquity  j  and  long  ex<» 
perience  has  taught  that  people  the  great  importance  of 
agriculture,  and  the  eftimation  in  which  it  ought  to  be 
held.  Accordingly,  by  a  fundamental  part  of  their  po* 
)icy,  it  18  diftinguifhed  and  encouraged  by  the  govern^ 
ment  beyond  all  other  arts  or  employments.  To  render 
it  honourable,  the  emperor  annually,  at  the  beginning 
of  the  fpring,  which  is  the  commencement  of  their  year, 
goes  to  a  field  in  perfon,  in  a  common  cart  or  waggon^ 
painted  green,  and  in  prefence  of  the  princes  of  the 
blood  royal,  of  the  officers  of  (late,  and  firii  man- 
darins of  the  empire,  holds  the  plough  for  a  time.  The 
ceremony  is  extremely  folemn,  and  the  emperor  oilers 
up  prayers  for  a  plentiful  crop  to  his  people.  On  the 
fame  day,  a  fimilar  ceremony  is  performed  by  tlie  go«- 
vemor  or  chief  mandarin  in  every  province  of  that 
great  empire. 

With  a  limilar  view  of  rendering  it  honourable,  and 
calling  the  attention  of  all  orders  of  men  to  the  im- 
portance and  value  of  agriculture,  it  was  a  cuftom 
among  the  ancient  Perfians,  that  once  a-month  their 
king  fat  down  to  table  with  a  party  of  pra£iical  hufband- 
men,  or  perfons  engaged  in  the  ordinary  labours  of  agri- 
culture. This  people  had  a  regular  priefthood  for  in- 
A.  4  ftruSing 
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Hiftwy.  ftru£ling  the  people  in  their  religious  duties ;  2nd  it  if 
not  a  little  remarkable  that  agriculture  was  reprefentcd 
by  them  as  the  moft  accepuble  fervice  which  a  devotee 
could  perform  in  the  fight  of  their  fupreme  deity,  the 
fun  or  element  of  fire.  The  faint  among  them  was 
obliged  to  work  out  his  falvation  by  the  pra^ice  of  all 
the  labours  of  agriculture ;  and  it  was  a  maxim,  that 
he  who  cultivates  and  fows  the  ground  with  care  and 
diligence,  acquires  a  greater  chance  of  paradife  than  he 
could  have  gained  by  the  repetition  of  ten  thoufand 
prayers. 

Hindofian,  at  the  time  of  its  invafion  by  Alexander 
of  Macedon,  appears  to  have  been  nearly  in  the  fame 
(late  in  which  we  at  prefent  find  it.  Agriculture  was 
carefully  attended  to,  and  along  with  it  the  ufeful  arts 
flourifhed,  riches  abounded,  and  the  people  were  nu- 
merous, humane,  and  happy,  though  unfortunately  en- 
feebled by  a  degrading  fuperftition,  which  by  prevent- 
ing the  free  exertion  of  their  faculties,  renders  them  an 
eafy  prey  to  every  invader.  Even  in  their  fuperftition, 
however,  their  refpe£l  for  agriculture  appears.  Hence 
arofe  the  divine  honours  long  paid  by  them  to  Bac- 
chus, as  the  firft  teacher  of  the  art  of  cultivating  the 
vine. 

From  a  fimilarity  of  fuperftitions  and  of  manners,  it  ap- 
pears extremely  probable  that  fome  clofe  connexion  fub- 
fifted  at  a  remote  period  between  the  Hindoos  and  the 
ancient  Egyptians.  The  banks  of  the  Ganges  and  of  the 
Nile'^are  fertilized  in  the  fame  manner,  and  upon  both, 
the  art  of  agriculture  is  of  an  extremely  remote  antiqui- 
ty. Tlic  ancient  Egyptians,  like  the  Hindoos,  raifed  vaft 
quantities  of  com;  and  fo  fenfible  were  they  of  the  im« 
portance  of  the 'art  which  enabled  them  to  do  fo,  that 

they 
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diey  worfliipped  as  a  god,  its  real  or  reputed  inventor,*  Hmory. 
under  the  appellation  of  Ofiris.  They  regarded  I(is» 
dieir  fecond  deity,  as  the  difcoverer  of  the  ufe  of  wheat 
and  barley,  and  as  the  firft  who,  having  gathered  the 
feeds  of  thefe  grains  in  the  woods,  fowed  tliem  on  pre- 
pared  land,  and  reaped  a  crop  thus  procured  by  art. 

In  tfaefe  eaftem  nations  the  moft  valuable  pradiices 
in  agriculture  were  well  known.  The  ufe  of  the  plough 
was  known.  Hollow  draining  was  fo  well  underftood, 
together  with  the  purpofes  to  which  it  may  be  applied^ 
diat  the  modem  Perfians  are  in  fome  places  faid  to  find 
water  in  their  fields,  conveyed  in  channels,  of  which 
they  know  not  the  courfe,  but  which  have  been  placed 
there  in  former  times  by  a  more  induftrious  and  in- 
telligent people.  Artificial  canals  for  watering  the  foil, 
and  ev^n  for  conveying  its  produce  to  diftant  places,  ap- 
pear to  have  been  long  ufed  in  the  eaft.  Mills  were 
ufed  in  India  of  a  very  fimple  and  ingenious  conftruc- 
tion  for  grinding  grain.  No  threlhing  machine,  how- 
ever, appears  to  have  been  invented ;  and  to  this  day, 
over  all  Afia,  the  com  is  trodden  out  from  the  ear  by 
the  feet  of  cattle. 

The  Phoenicians,  who  inhabited  the  eaftem  coaft  of 
the  Mediterranean,  and  are  fo  frequently  mentioned  in 
the  facred  Scriptures  by  the  appellation  of  Philiftines, 
(i.  e.  Paleftines,  or  inhabitants  of  Paleftine,)  appear  to 
have  made  confiderable  progrefs  in  agriculture.  Be- 
ing a  maritime  people,  they  carried  their  civilization 
and  arts  to  various  iflands,  and  to  feveral  countries 
along  the  (hores  of  the  Mediterranean.  Carthage  was 
one  of  their  colonies  ^  and  we  know  that,  as  early 
as  the  days  of  Herodotus,  the  part  of  Africa  adjoining 
to  that  city,  and  wluch  formed  its  territory  to  the  wefU 

ward, 
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,  Hiftory.  w;urd,  was  inhabited  by  an  agricultural  people.  As  iin^ 
Greeks  derived  the  firft  rudiments  of  their  literatUTQ 
from  the  Phoenicians,  there  can  be  little  doubt  of  their 
having  obtained  their  knowledge  of  agriculture  from  the 
fame  quarter. 
AgricDl.  Notwithftanding  their  conftant  wars»  the  fituation  of  the 
CredL  "^  Greeks  appears  upon  the  whole  to  have  been  favourable 
to  agriculture.  They  were  divided  into  a  great  variety 
of  petty  dates,  in  which  the  territory  was  chiefly  held  by 
fmall  proprietors  who  cultivated  their  own  lands.  The 
great  population  of  the  country,  wafted  as  it  fo  frequent- 
ly was  by  inteiline  wars,  could  only  be  fupported  by  con^* 
fidcrablc  ikill,  or  at  Icaft  by  great  induftry  in  agriculture^ 
Hcfiod  was  the  firft  known  to  us  among  the  Gteek^ 
who  wrote  on  this  interefting  fubjeA.  According  to 
the  cuftom  of  the  Oriental  authors,  he  wrote  in  poetry» 
and  embeiliilud  his  poem  with  luxuriant  defcription 
and  fublinic  imagery.  He  calls  his  poem  Jf^orh  and 
VaySf  becaufe  agriculture  requires  the  exaA  obfervation 
of  times  and  feafons. 

Xenophon,  in  his  Oeconomics,  has  remarked,  that 
agriculture  is  the  nurfing  mother  of  the  arts.  For, 
fays  he,  "  where  agriculture  fucceeds  profperoufly, 
there  the  arts  thrive ;  but  where  the  earth  necefliuilj 
lies  uncultivated,  there  the  other  arts  are  deftroyed.** 

Other  eminent  Greek  writers  upon  agriculture  were, 
Dcmocritus  of  Abdera,  Socraticus,  Archytas  Tarcn- 
tinus,  Ariftotle,  and  Theophraftus,  from  whom  the  art 
received  confiderable  improvements. 
ofthcRo-  'pi^p  j^3j^  of  agriculture  among  the  ancient  Romans 
merits  a  very  particular  degree  of  attention,  on  account 
of  its  influence  upon  the  political  deftiny  of  that  lingu- 
lar people.    Hiftorics  of  Rome  and  of  the  Romans  arc 
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in  the  hands  of  all  perfons>  and  their  military  achieire«  BHtogr,  ^ 
mentSy  as  well  as  civil  difleniions,  have  been  tranfnut- 
ted  to  us  with  minute  care  and  accuracy  by  various 
writers.  It  is  underftood  by  few,  however,  that  the 
Romans  were  only  conquerors  becaufe  they  were  cul* - 
tivators  of  the  foil,  and  that  their  love  of  war  arofe  from 
their  attachment  to  agriculture,  and  the  independence 
and  felicity  which  is  enjoyed  in  that  mode  of  life. 

At  the  period  when  the  foundation  of  Rome  was 
laid,  Italy  appear^,  to  have  been  divided,  as  in  later 
times,  into  a  great  multitude  of  petty  dates,  deftitute 
of  any  co;nmon  bond  of  union.    From  the  fimilarity  of 
language,  of  inftitutions,  and  of  religion,  as  well  as 
from  vicinity  of  fituation,  it  appears  certain  that  Italy 
muft  have  been  peopled  by  colonies   from   Greece. 
Tbefe  colonies  had  arrived  after  the  Greeks  had  made 
fome  progrefs  in  civilization  -y  becaufc  we  Icam  from 
hiftory,  that  when  Rome  was  founded,  aU  the  neigh- 
bouring ftates  were  acquainted  with  agriculture, .  and 
no  people  that  is  entirely  barbarous  can  poflef]^  this  art. 
At  the  date  of  the  foundation  of  Rome  Italy  was  only 
partially  fettled,  like  the  United  States  of  America,  at  the 
prefent  day,     Romulus  appears  to  have  acquired  the 
property  of  a  fmall  diftrifl  of  a  few  miles  over,  upon 
which  he  rcfolved  to  eftablifli  a   colony.     With  this 
view  he  invited  fettlersj  by  gratuitous  offers  of  fmall 
portions  of  land ;  and,  as  the  country  was  under  no  com- 
mon government,  he  made  his  citate  an  afylum  for  run- 
away flaves.     That  he  was  no  barbarian  is  evident  from 
his  adopting  regulations  founded  upon  the  wifeft  max- 
ims of  colonial  p<dicy.     He  granted  to  every  individual 
who  chofe  to  fettle  on  his  territory  as  much  land  as, 
when  well  cultivated,  was  accounted  fufficient  to  fup- 

port 
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^^^'  port  a  poor  and  frugal  hmUy  (two  jugera).  His  ter- 
ritory was  foon  (locked  with  fmall  proprietors.  The 
children  of  thefe  perfons,  though  bred  up  in  frugal  and 
laborious  habits,  were  unable  to  find  fubfiftence  upon 
tfie  fmall  properties  belonging  to  their  parents.  The 
country  being  deftitute  of  commerce  and  manufa£hireSt 
they  had  no  other  refource  than  that  of  ^nigrating  in 
fearch  ci  new  lands.  They  had  no  money  to  purchafe 
fiich  lands  ;  but,  uniting  into  a  body  under  the  chief  oJF 
their  community,  they  attacked  the  weakeft  of  the 
petty  neighbouring  ftates,  and  forced*  them  to  cede  or 
make  over  to  them  fome  part  of  their  territory.  Thus 
the  dominions  of  the  petty  chieftain  of  the  Roman  (late 
were  increafed,  while  his  young  men  were  provided  for 
by  die  (hares  which  they  received  of  the  conquered 
hnds,  which  were  fairly  ,and  equally  divided  among 
them* 

The  new  families  which  were  fettled  in  this  way  up* 
on  fmall  properties,  fpeedily  cad  out  another  fwarm  of 
hardy  young  men,  trained  up  in  frugality  and  the  la- 
hours  of  agriculture,  ^nd  therefore  prepared  to  become 
moft  excellent  foldiers.  The  fame  necefTity  which  com« 
pelled  dieir  parents  to  invade  their  neighbours,  oUiged 
diis  new  generation  alfo  to  red  upon  the  fuccefs  of  their 
fwords,  their  whole  hopes  of  obtaining  lands,  on  which 
to  make  ufe  of  die  ploughfliare.  Thus  war  became  necef- 
farily  die  occupation  of  the  Roman  youth,  that  they 
might  be  enabled  to  pafs  their  old  age  in  the  cultivation 
of  the  foil.  The  territory  of  Rome  became  a  nurfery 
of  foldiers.  Her  armies  were  invincible,  becaufe  the 
individuals  of  which  they  were  compofed,  being  young 
men  of  a  robuft  conftitution,  and  frugal  and  laborious 
habit$|  urged  on  by  want,  and  engaged  in  a  conteft  for 

what 
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"mhat  ^f  accoonted  riches  and  indettendenCei  feldom  HiAofj. 
encountered  thar  equals  in  fortitude  and  courage,  and 
.never  failed  to  perferere  in  every  ftruggle,  till  they 
urere  either  fuccefsful  or  exterminated.  It  is  tme^  that 
BO  nation  ever  fiifiered  gre^teif  of  nlofe  frequent  de- 
feats than  the  Romans  in  war ;  and  in  the  managemeat 
of  their  campaigns  and  battles,  they  often  conimittedthe 
moft  grofs  military  errors :  but  thefe  were  rendered  of  no 
importance  to  the  general  hiftory  of  the  people,  in  con* 
fequence  of  their  agricultural  policy,  which  enabled 
them  at  all  times  to  renew  the  war  by  means  of  new 
fwarms  of  military  adventurers,  the  fons  of  their  pea* 
fantry^  Hence,  alfo,  they  never  loit  a  foot  of  territorj 
that  they  once  gained  \  becaufe  the  conquering  army 
confided  of  young  men  who  had  no  intention  of  return- 
ing home,  but  who  inftantly  fettled  upon  the  lands 
which  they  had  fubdued^.  A  Roman  army  was  thus 
a  colony  of  huibandmen,  who  made  war  with  the  fame 
views,  with  which  the  original  fettlers  in  NcHth  Ameri- 
ca made  war  upon  the  favages  or  native  inhabitants  of 
the  country,  that  is,  that  they  might  feize,  and  cultivate, 
and  inhabit  their  lands.  The  Romans,  indeed,  were 
not  fuperior  in  arts  to  their  immediate  neighbours  *,  and 
hence,  their  conteft  for  dominion  was  long  and  arduous, 
and  owed  its  ultimate  fuccefs  merely  to  the  inftitutions  o£ 
*  Romulus  the  founder  of  the  itate,  the  fpirit  of  which, 

his 


*  The  learmd  reader  will  caiily  rccollcdl  authorities  which  illnftrate 
and  confirm  what  is  here  ilated.  Ac  primus  agros  quos  bello  Romuhit 
cepcratjdinfit  Tiritim  civibus.    Cic.  tU  Re^uhUca^  lib.  a. 

Quantum  attinet  ad  antiquos  noftios  ante  bcllum  Panicum  pendebaiit 
bina  jagera,  quod  a  Romulo  phmum  divifa  dicebantui  viritim.  Varro 
4e  Mm  Mm/liia,  Ub.l.  cap.  zo. 

Tandem 
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RMwy.  hU  fticccflors,  whether  kings  or  confuls,  appear  (witft 
'        the  exception  of  Numa)  to  have  well  underftood,  and 
for  fome  ages  to  hare  cofrreCtlj  and  zealoufly  carried  in* 
toefFea* 

By  degrees,  indeed,  the  fundamental  maxims,  that  is 
to  (ay,  the  agricultural  maxims  of  Roman  policy,  were 
difregarded.  Like  other  dates,  they  at  lad  engaged  in  war 
tiot  merely  to  provide  for  their  fupemumerary  youth, 
but  from  a  love  of  national  power  and  aggrandizement. 
They  gave  pay  to  their  foldiers,  and  kept  them  long  in 
Ae  fervice.  They  no  longer  divided  among  thefe  hired 
troops  the  lands,  or  a  large  portion  of  the  lands  con- 
quered in  war,  but  fet  them  up  to  fale,  or  left  them  to 
be  held  for  a  tribute,  which  was  fpent  in  corrupting  the 
populace  of  the  capital.  Still,  however,  the  whole  hif-^ 
tory  of  Rome,  from  its  earlieft  to  its  lateft  period,  exhi- 
bits proofs  that  the  labours  of  Agriculture,  even  when 
unattended  by  riches,  were  held  in  higher  eftimation 
dian  they  have  ever  been  by  any  other  European  nation. 
The  religion  of  the  date  conne£ked  itfelf  in  a  peculiar 
manner  with  this  art,  and  impreffed  upon  it  a  great  de- 
gree of  refpeftability.  The  people  were  taught  to  be- 
lieve, that  the  f  fupreme  divinity  was  the  firft  who  in- 

ftruaed 


Tandem  pro  multis  vix  jugen  bina  dabantur 
Vulncribus.    Juvinal,  Sat.  14.  lib.  5. 
Mttltts  IcpontbtM  contigit  bcllnm  fclicitcr  tranfigCTr,  et  ad  gteriofim 
tgriculcune  requiem  prino  tyrocinii  gradu  penrenire,  cum  (ignis  ct 
•quUa  et  primii  ordinibun  et  trthunis  dcducebantur.     Hyginui. 

f  Ante  Jovem  oulli  fubigebant  arva  coloni.        Viae.  G^rj.  lib.  !• 

Diique  Dcsque  omncs  (Indium  quibu^  arva  tueri, 

Quique  novas  alitis  nullu  de  fcminc  t'rugcs, 

^ique  fatb  Urgum  coe!o  dcmittiib  imbrcm.       JJ.  lib.  i. 

Pan 
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ftrufted  men  in  the  art  of  agriculture ;  and  a  variety  of .  ^'^^' 
infi^rior  deities  were  reprefented  as  prefiding  over  the 
difierent  fruits  of  the  earth,  and  the  operations  of  na» 
ture  in  bringing  thefe  fruits  to  maturity,  to  reward  die 
toil  of  the  hufbandman.  In  all  the  feafons  of  the  year» 
difierent  feftivals  were  appointed,  upon  which  the  ma- 
giftrates  went  in  proceflion  to  the  temples  of  the  gods» 
and  fomedmes  to  the  fields,  to  ofier  up  prayers  for  the 
fafety  of  the  crop,  or  of  the  cattle,  and  for  fuccefs  in 
t?ery  agricultural  undertaking. 

The  pofitical  inftitutions  of  the  ftate  were  all  calcu*> 
lated  in  a  fimihr  manner  to  confer  refpedability  upon 
the  praQice  of  this  art.  In  the  early  ages  of  the  re- 
public, the  individual  foldiers  of  a  victorious  army  were 
eadi  put  in  pofleflion  of  his  portion  of  the  conquered 
territory^  with  all  the  folemnity  and  parade  of  a  military 
proceflion,  diereby  giving  dignity  to  the  labours  of  the 
hufbandman,  by  aflbciating  them  with  the  proud  ideas 
of  conqueft  and  dominion.  Hence,  the  perfons  engaged 
in  any  branch  of  art  or  manufafture,  or  in  any  commer- 
cial employment,  were  regarded  as  an  inferior  clafs,  and 
as  holding  a  far  lower  rank  in  fociety  than  the  meanefl: 
hufbandman,  or  perfon  engaged  in  the  cultivation  of  the 
foil.  One  of  the  punifhments  which  the  public  ccnfors 
or  infpeciors  of  morals,  fometimes  inflifted  upon  a  (!Uf- 
orderly  citizen,  confided  of  ftriking  his  name  out  of  the 
lift  of  the  inhabitants  of  the  country,  and  of  enrolling 

him  among  the  city  tribes. 

The 
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£t  ruber,  hortorum  dtcus  et  tutela  Priapus.     Ovid.  FsJ}.  lib.  i. 
Popuhas  Alcida  gratiflitna,  vitis  laccho.  Virc.  Eelog.  7. 

Montium  oiftos  nemonimque  ^rgo.         Horat.  Ode  x6.  lib.  z. 
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HiftBry.  Tlie  veiy  high  degree  of  refpecl  in  wbicli  s^riadtimt 
was  held  among  the  ancient  Romans,  explains  what  has 
often  appeared  a  flrange  circumftance  in  dior  hiftory^ 
that  after  they  had  made  conGderable  conqiiefU»  thej 
fliould  ftiil  have  employed  as  confuls,  dictatorSi.  and 
commanders  of  mighty  armies,  men  accuftomed  to  fup- 
port  themfelves  by  holding  the  plough  upon  their  own 
farms.  In  this  there  is  nothing  wonderful.  Among  the 
Romans,  the  hufbandmen  were  accounted  the  mod  re- 
fpe£iable  order  of  fociety.  Their  morals  were  the 
pureft,  and  the  yoimg  men  of  this  clafs  formed  the  mi« 
litary  (Irength  of  the  (late.  As  in  modem  Europe,  a 
nobleman  or  gentleman  with  little  private  property,  is 
often  employed  to  conduct  fleets  and  armies,  on  account 
of  therefpeAability  of  his  birth,  talents,  and  education ; 
the  Romans  in  like  manner  difregarded  private  wealth 
in  the  choice  of  their  leaders,  but  at  the  fame  dme  fe» 
Ie£ked  them  from  the  mod  refpe£lable  and  warlike,  that 
is,  the  agricultural  clafs  of  their  citizens.  Examples  of 
this  fort  of  preferment,  tended  to  preferve  to  a  very  late 
period  a  tafte  for  agriculture  and  for  frugal  manners. 
Hence,  the  mod  illuftrious  fenators  of  the  empire,  in 
the  intervals  of  public  concerns,  applied  themfelves  to 
this  profeflion;  and  fuch  was  the  (implicity  of  thofe 
ages,  that  they  aflumed  no  appearance  of  magnificence 
and  fplendour,  or  of  majefty,  but  when  they  appeared  in 
public.  At  their  return  from  the  toik  of  war,  the  tak- 
ing of  cities,  and  fubduing  of  hoftile  nations,  their 
greateft  generals  were  impatient  till  they  were  again 
employed  in  the  arts  of  cultivation. 

Regulus,  when  in  Africa,  requefted  of  the  fenate  to 
be  recalled,  left  his  farm  might  fuffer,  for  want  of  pro- 
per cultivationi  in  his  abfcnccj  and  the  fenate  wrote 
2  him 
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Iiim  for  anfwen  that  it  ihould  be  taken  care  of  at  the   Hiftory. 
public  expence,  while  he  continued  to   lead  their  ar- 
mies. 

Cato  the  cenfor,  after  having  governed  extenCve 
profincesy  and  fubdued  many  warlike  nations,  did  not 
think  it  below  his  dignity  to  write  a  Treatife  on  Agri- 
culture. This  >vork  (as  we  are  told  by  Servius)  he 
dedicated  to  his  own  fon,  it  being  the  firft  Latin  trca- 
dfe  written  on  this  important  fubje(Sl ;  and  it  has  been 
handed  down  to  us  in  all  its  purity,  in  the  manner  that 
Cato  wrote  it. 

Varro  compbfed  a  treatife  on  the  fame  fubjedi,  and 
on  a  more  regular  plan.  This  work  is  embelliihed 
with  all  the  Greek  and  Latin  erudition  of  that  learned 
author,  who  died  28  years  before  the  commencement 
of  the  Chriftian  xra.  Virgil,  who  lived  about  the  fame 
time,  has,  in  his  Georgics,  adorned  this  iubjeft  with 
the  language  of  the  Mufes,  and  finely  illuilrated  the 
precepts  and  rules  of  hulbandry  laid  down  by  Hefiod, 
Mago,  and  Varro. 

Columella,  who  flouriflied  in  the  reign  of  the  em- 
peror Claudius,  wrote  1 2  books  on  hufbandry,  replete 
with  important  inftrudion. 

From  this  period  to  that  of  the  reign  of  Conftantine 
Poganatus,  hufbandry  continued  in  a  declining  ftate; 
but  that  wife  emperor  caufed  a  large  coUeftion  of  the 
moft  ufeful  precepts  relating  to  agriculture  to  be  ex* 
trailed  from  the  beft  writers,  and  publiftied  them  un- 
der the  title  of  Geoponks.  It  has  been  aflerted,  tliat  he 
;nade  tliis  coUeclion  with  his  own  hand  \  and  the  truth 
of  the  aflertion  is  not  improbable,  as  it  is  well  known, 
that  after  he  had  conquered  the  Saracens  and  the  Ara- 
bians, he  not  only  praitifed  and  encouraged,  but  (ludied 

Vol.  L  B  the 
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,  Hiltory.  the  arts  of  peace,  fixing  his  principal  attention  ori  agri* 
culture,  as  their  beft  foundation. 

After  the  death  of  Conftantine,  however,  the  in« 
creafing  attention  of  the  people  to  commerce,  and  the 
ignorance  and  grofs  fuperftidon  of  the  ages  which  fuc«* 
ceeded,  feem  to  haye  rendered  agriculture  an  almoft  ne* 
gle£led  fcience.  The  irruptions  of  the  northern  na- 
tions foon  abbliflied  any  improred  fyftem.  Thefe  innu« 
merablc  and  enterprifing  barbarians,  who  overran  all 
Europe,  were  originally  (hepherds  or  hunters,  like  the 
prefent  Tartars  and  the  favages  of  America.  They  con* 
tented  themfelres  with  pofleffing,  without  labour  or 
trouble,  thrfe  vaft  countries  rendered  deferts  by  their 
own  ravages,  Cultivating  oniy  a  very  fmall  fpot  near 
their  habitations;  and  in  this  triflmg  husbandry  only 
the  mcaneft  (laves  were  employed :  fo  that  the  art  it- 
felf,  which  formerly  was  thought  worthy  of  the  ftudy 
of  kings,  was  now  looked  upon  as  mean  and  ignoble ;  a 
prejudice  which  is  fcarcely  effaced  at  prefent,  or  at  leaft 
but  very  lately. — During  this  period,  therefore,  we  find 
no  veftigcs  of  any  thing  tolerably  written  on  the  fub- 
jetl. 

The  earlieft  efforts  that  were  nwde  in  Europe  to- 
ti'arJs  the  reftoration  of  agriculture,  after  the  conqueft 
by  the  northern  ami  eaftcm  fwarms  of  barbarians,  ap- 
pear to  have  occurred  in  Italy,  which,  after  all  its  raif- 
fortunos,  ftill  continued  to  take  the  lead  of  the  weft- 
ern  world,  in  whatc\'cr  regarded  the  civilization  of  man- 
kind and  the  improvement  of  the  ufeful  arts.  But  as 
the  biiibarians  had  introiluced  a  pernicious  notion,  which 
rfouinecl  hmg  falhionable  in  Europe,  that  labour  was 
dif[:raiefiil,  and  more  efpccially  that  kind  of  labour  which 
U  cinployed  in  tlic  cultivation  of  the  foil,  it  was  long 

before- 
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teforehiftorians  began  to  take  notice  of  agricultural  im-  Hiftor^,  ^ 
provements,  or  of  ttij  other  events  than  thofe  petty  wars 
which  were  at  that  period  continually  taking  place 
among  the  free  cities  and  feudal  chieftains*  One  cir- 
cumftance)  howerer,  defenres  attention,  as  it  ftifficientljr 
marks  the  progrefs  in  agriculture  that  had  been  mad^ 
by  the  Italians  at  a  very  early  period ;  works  of  great 
expence  and  magnificence  were  formed  in  Lombardy 
during  the  middle  ages,  for  the  purpofe  of  irrigaition  or 
with  a  Tiew  to  water  the  foil. 

As  the  irrigation  of  the  Milanefe  is  perhaps  the  great- 
eft  exertion  of  the  kind  that  the  world  exhibitSi  and 
certainly  was  the  ilrft  that  was  undertaken  in  Europe, 
after  the  decline  of  the  Roman  empire,  it  Undoubtedly 
merits  erery  attention,  and  ought  to  be  held  up  to  the  view 
of  the  people  of  Great  Britain,  as  an  obje£l  in  many  - 
inftances  well  deferWng  imitation.  The  water  is  there 
couTcyed  to  etery  diflrift  of  die  country,  m  extenfiv^ 
and  noble  cands,  from  which  the  grafs  lands  belonging 
to  private  perfons  are  periodically  watered.  All  rivers 
or  running  ftreams  are  declared  by  law  to  belong  to,  the 
fovereign,  who  fells  the  waters  to  fpeculators  for  the 
beneficial  purpofe  of  irrigation.  It  is  fometimes  meafur- 
ed  out  by  the  length  of  rime  a  certain  quantity  of  water 
is  allo^^ed  to  run  upon  the  lands^  and  fometimes  i, 
ftream  of  water  proteedinfg  through  a  tube  or  hole  of  i 
certain  diameter  from  a  caftal,  is  fold  or  let  at  the  high- 
eft  price  it  will  brhig.  The  property  of  fuch  ftreaifis 
of  water  derived  from  Canals,  is  often  held  in  perpetuity^ 
and  difpofed  of  by  a  feparate  tenure  from  the  land. 
The  praSice  is  found  fo  profitable  both  to  the  public 
and  to  private  individuals,  that  the  whole  country,  as 
far  as  poffible,  is  interfefted  with  canals,  formed  for  the 
B  2  purpofa 
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Hiftory.  purpofe  of  coxiTeying  water  to  the  lands.  Every  confides 
rable  fpring  that  is  found,  becomes  the  origin  of  a  new 
canal.  He  who  difcovers  a  fpring,  condu£U  it  where 
he  pleafes,  paying  a  fixed  compenfation  for  cutting 
through  the  properties  of  others.  **  As  an  example  of 
the  beneficial  influence  of  this  law,  (fays  Mr  Arthur 
Young  *)  I  was  (hewn  betweeo  Milan  and  Pavb  a  fprii^» 
that  was  difcovered  two  miles  from  the  lands  of  the  di^ 
coverer,  the  properties  of  many  perfons  lying  between 
him  and  the  fpring.  He  firft  bought  the  property  of 
the  perfon  in  whofe  lands  it  was  fituated,  which  was 
eafily  done,  as  it  was  too  low  to  be  there  of  any  ufe) 
then  he  condu£led  it  by  a  trench  at  pleafure  the  two 
miles,  paying  the  fixed  price  for  cutting  through  Us 
neighbours  lands,  and  having  gained  it  upon  his  own,» 
prefently  changed  poor  hungry  arable  gravel  into  a 
very  fine  watered  meadow."  In  the  neighbourhood  of 
the  cities  of  Milan  and  of  Lodi,  the  exertions  in  irriga- 
tion are  the  greateft.  Canals  are  not  only  numerous  and 
uninterrupted,  but  are  condu£ied  with  great  (kill  and 
expence.  Along  the  public  roads  there  is  almoft  every- 
where  one  canal  on  the  fide  of  the  road  and  fometimes 
two.  Crofs  ones  are  thrown  over  thefe  on  arches,  and 
pafs  in  trunks  of  brick  or  (tone  under  the  road*  A 
very  confiderable  one,  fays  tlie  above  author,  <<  after 
pafling  for  feveral  miles  by  the  fide  of  the  highway, 
finks  under  it,  and  alfo  under  two  other  canals  carried 
in  (lone  troughs  eight  feet  wide ;  and  at  the  fame  place 
under  a  fmaller  that  is  conduced  in  wood.  The  va- 
riety 
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tiety  of  diredions  in  which  the  water  is  carried,  the  HLftwy,-^ 
eafe  with  which  it  flows  in  contrary  dire&ions,  the 
obftacles  wkidi  are  o?ercome>  are  objeAs  of  admiration*  * 
The  ezpence  thus  employed,  in  the  20  miles  from  Mi* 
hn  to  Lodi,  is  immenfe.  There  is  but  little  rice,  and 
feme  arable,  whidi  does  not  feem  under  the  bed  ma- 
nagement, but  the  graft  and  clover  rich  and  luxuriant ; 
and  there  are  fome  great  herds  of  cows,  to  which  all . 
this  oomitry  ought  to  he  appKed,  I  cannot  but  efteem 
die  2o  miles,  as  aflbrding  one  of  the  moft  curious  and 
valuable  profpe^  in  the  power  of  a  fanner  to  view. 
We  hare  fome  undertakings  in  England  that  are  meri- 
torious ;  but  they  fink  to  nothing  in  comparifon  with 
tbefegreftt  and  truly  noble  works.  It  is  one  <^  the 
tides  wfaidi  I  wifli  thofe  to  take  who  think  that  every- 
thing is  to  be  feen  in  England.'* 

It  is  not  eafy,  amidft  the  darknefs  of  the  middk  ages, 
to  difoorer  the  precife  period  at  which  thefe  interefting 
and  valuable  works  were  begun.  In  the  year  1037, 
however,  mention  is  made  of  the  canal  Vecchiabbia. 
In  1067,  watered  meadows  were  common,  called  prato-^. 
neo  by  Landolfo.  In  1077  there  are  notes  of  many 
ftreams  ufed.  In  1138,  the  monks  of  Chiarevalle  bought 
of  Giavanni  Villano  fome  commons,  woods,  and  mea* 
dows,  for  8 1  livres,  under  the  contrail,  (a  parchment  yet 
remaining)<<ut  monafterinm  poflit  ex  Vecchiabbia  trahere 
le&un  ubi  ipfum  monafteriumvoluerit;  et  fi  fueritopus, 
liceat  facere  eidem  monafterio  foiTata  fuper  terram  ipfius 
Johannis  ab  ima  parte  vice  et  ab  alia  ...  •  &c.  Foilit 
fimiare  et  habere  clufam  in  prato  ipfius  Johannis,  &c." 
There  is  a  fimilar  contra£t  of  the  following  year,  and. 
various  others  until  the  beginning  of  the  13th  century  ; 
(rom  which,  and  others,  it  appears  that  the  Vecchiabbia 
B  3  was 
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Hiftory.  ^as  the  entire  property  of  the  mcmaftery,  and  confirm<r 
ed  in  1276  by  the  diploma  of  the  emperor  Frederick  II. 
The  merit  of  thefe  monks  appears  to  have  be^  greats 
for  diey  gained  fuch  a  reputation  for  their  (kill  and  in* 
duftry,  that  they  had  many  applications  for  ailiftance  in 
dire£ling  works  fimilar  to  their  own  upon  uncultivated 
lands ;  and  the  imperial  chancellor  Rinaldo,  in  the  time 
of  the  emperor  Frederick  I.  being  appointed  archbifliop 
of  Cologne,  found  the  pofTeflions  of  his  fee  in  fuch  a  de- 
plorable (late,  that  he  applied  for^  and  received  the  fame 
afliftance,  as  reported  by  Cefarior  Eifterbacenfe.  Their 
greateft  exertions  were  in  irrigation,  which  was  fo 
well  known,  that  they  fold  their  fuperfluous  water,  tranf- 
ferring  the  ufe  and  property  of  fome  by  the  hour,  day, 
and  week.  In  two  centuries  they  came  to  be  poflefled 
of  6o,coo  pertiche,  moftly  watered.  There  is  reafon  to 
believe  that  the  pra£iice  in  the  13th  century  did  not 
materially  differ  from  the  prefent  modes;  becaufe  in  the 
papers  of  the  archives  of  the  abbey,  of  that  period,  men- 
tion is  made  of  chiufe  or  fluices,  incaftri  or  water-gates 
that  are  moved  perpendicularly,  hochilU  or  openings  in  the 
banks  to  diftribute  the  water,  foratoi  or  fcaruaUri^  dif- 
charges  for  carrying  off  fuperfluous  water,  and  other 
works  to  diftribute  the  water  and  regulate  the  irrigarion* 
In  1 164,  the  emperor  Frederick  gave  various  rights  in 
certain  rivers  to  the  people  of  Pavia,  for  the  purpofes  of 
irrigation.  In  11 77,  the  people  of  Milan  enlarged  and 
continued  the  Navillio  Grande,  from  Abbiate  Graflb  to 
Milan,  being  14  miles  -,  it  was  brought  from  the  Tefino 
near  the  Lago  Maggiore  to  Abbiate  Graflb,  20  miles,  by 
the  people  of  Pavia,  long  before  the  date  of  any  records 
now  known  to  remain.     In   1271,  it  was  made  navi- 

fable. 
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gobies    It  b  32  Italian  miles  long,  and  25  braccia  wide,   Hiftory. 
or  49  En^ltfii  feet. 

In  1220  was  executed  the  fecond  great  work  or  canal 
of  this  kindi  which  conveys  the  waters  of  the  Adda 
fiom  CaflTano  to  Marignano,  where  it  waters  much  of 
the  country  around  Lodi.  In  1 305,  the  canal  of  Trevig- 
lio  was  made,  which  takes  the  waters  from  the  Brembo, 
^nd  carries  them  for  fereral  miles,  about  25  feet  wide,  and 
dxmt  three  deep  i  it  krigates  the  territory  of  Treviglio 
and  the  Chiara  d'Adda  |  apd  within  four  or  five  miles 
there  are  five  canals,  taken  from  the  Adda  and  the 
Brembo,  ail  of  great  antiquity.  In  f  460,  the  canal  de 
MarteCuio  was  begun  under  Duke  Francis  Sforza  I.  \ 
it  was  24  miles  long,  and  18  braccia  (35  Engliih 
feet)  wide  1  fince  lengthened  feven  or  eight  miles  more. 
It  takes  the  waters  of  the  Adda,  a  little  before  Trezzo, 
by  means  of  a  powerful  wear  (chiufe)  founded  upon 
the  living  rock  :  it  is  then  fupported  for  five  miles  by  a 
folid  wall  of  ftone  40  braccia  (80  feet)  above  the  bot- 
tom of  the  Adda,  and  parallel  witli  it.  At  Gorgonfola, 
it  pafles  over  the  torrent  Molgora  by  a  bridge  of  three 
ftone  arches.  At  Carfenfago  it  is  eroded  by  the  river 
Lambro,  which  enters  and  quits  the  canal  with  all  its 
floods*  And  in  order  to  prevent  the  furplus  of  water 
which  this  circumftance  occafions,  from  breaking  the 
banks  of  the  canal,  or  overflowing  them,  there  are  19 
fcaruatori  in  the  canal,  above,  below,  and  facing  the 
juD^tion,  which  are  fo  calculated  that  they  have  not 
only  powers  fufficiept  to  take  off  the  waters  of  that 
river,  but  alfo  half  of  thofe  of  the  canal  itfelf.  Thefe 
(caiicatori  are  canals  which  take  the  water  when  fluice- 
gates  are  opened  for  that  purpofe,  and  convey  it  at  va« 
rious  diilances  to  the  Lambro  again^  the  fall  in  its 
]^  4  courfev 
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^  Hlflonr.  courfe  being  confiderable  enough  to  free  the  canal  front 
all  fuperfiuity  of  water.  The  chief  of  thefe  canals  are 
fo  contrived  as  to  be  completely  emptied  once  a^year, 
for  cleaning  and  repairing  whatever  accidents  itiay 
have  happened  to  any  of  the  works.  Thefe  fii£b 
{how  how  well  that  important  branch  of  agriculture^ 
which  confifts  of  irrigation,  and  which  is  only  of  re- 
cent introduction  among  ourfelves,  was  underftood 
in  Italy,  and  how  admirably  it  was  prafiifed  when 
the  countries  on  this  fide  of  the  Alps  were  altogether 
barbarous. 

On  the  general  fubjefl  of  agriculture  at  large,  hovr- 
ever,  few  Italian  writers  appeared  till  towards  the  end 
of  the  15th  century.  In  1478  Crefcenzio  publilhed  an 
excellent  performance  on  the  fubjed  at  Florence.  This 
roufed  the  flumbering  attention  of  his  countrymen,  fe- 
▼cral  of  whom  foon  followed  his  example.  Among 
thefe,  Tatti,  Steffano  Auguftino  Gallo,  Sanfovino, 
Lauro,  and  Tarello,  deferve  particular  notice. 

At  what  time  agriculture  was  introduced  into  Bri- 
tain, is  uncertain.  When  Julius  Cxfar  firft  invaded  this 
iiland,  it  was  not  wholly  unknown.  That  conqueror 
was  of  opinion,  that  agriculture  was  firft  introduced  by 
fome  of  thofc  colonies  from  Gaul  which  had  fettled  in 
the  fouthem  parts  of  Britain,  about  100  years  befotte 
die  Roman  invafion*. 

It  is  not  to  be  expc£tcd  that  we  can  now  be  acquaint- 
ed with  many  of  the  pra£^ices  of  thefe  ancient  huf- 
bandmen.  k  appears,  however,  that  they  were  not 
unacquainted   with   the  ufe   of  manures,   particularly 
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ffiarL  This  we  have  on  the  authority  of  PHnyf,  'who^  HHtery. 
tells  U8,  that  it  was  peculiar  to  the  people  of  Gaul  and 
of  Britain ;  that  its  effeds  continued  80  years ;  and 
that  no  man  was  ever  known  to  marl  his  field  twicet 
&c. — ^It  is  highly  probable,  too,  that  lime  was  at  this 
time  aUb  ufed  as  a  manure  in  Britain,  it  being  certainly 
made  ufe  of  in  Gaul  for  this  purpofe  at  the  time  of 
Julius  Caefar's  invafion. 
"The  eftablifiunent  of  the  Romans  in  Britain  produ«< 
ced  great  improvements  in  agriculture,  infomudi  dkat 
prodigious  quantities  of  com  were  annually  exported 
from  the  ifland ;  but  when  the  Roman  power  began  to 
decline,  this,  like  all  the  other  arts,  declined  alfo,  and 
was  almoft  totally  deftroyed  by  the  departure  of  that 
people.  The  unhappy  Britons  were  now  expofed  to 
frequent  incurfions  of  the  Scots  and  Pi£ls,  who  deftroy- 
ed the  fruits  of  their  labours,  and  interrupted  them  in 
the  exercife  of  their  aft.  After  the  arrival  of  the  Sax- 
ons in  the  year  449,  they  were  involved  in  fuch  long 
wars,  and  underwent  fo  many  calamities,  that  the  huf- 
bandmen  gradually  loft  much  of  their  (kill,  and  were  at 
laft  driven  from  thofe  parts  of  their  country  which  were 
moft  proper  for  cultivation. 

After  the  Britons  retired  into  Wales,  though  it  ap- 
pears from  the  laws  made  reNtive  to  this  art,  that  agri- 
culture was  thought  worthy  of  the  attention  of  the  le- 
giflature,  yet  their  inftruments  appear  to  have  been  very 
unartful.  It  was  ena&ed  that  no  man  fhould  undertake 
to  guide  a  plough  who  could  not  make  one  ;  and  that 
the  driver  ihould  make  the  ropes  of  twifted  willows, 
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IMvTf.  vith  which  it  was  drawn.  It  was  ufual  for  fix  or  d^ 
^  per fons  to  form  themfelvcs  .into  a  fociety  for  fitting  oat 
one  of  thefe  ploughs,  proTiding  it  with  oxen  and  ererf 
thing  neceflary  for  ploughing ;  and  many  nnnut^  and 
curious  laws  were  made  for  the  regulation  of  foch  fin 
cietief»  If  any  perfon  laid  dung  on  a  field  with  the 
confent  of  the  proprietor,  he  was  by  law  allowed  the 
ufe  of  that  land  for  one  year.  If  the  dung  was  carried 
out  in  a  cart  in  great  abundance,  he  was  to  have  the 
ufe  of  the  land  for  three  years.  Whoever  c^t  down  8^ 
wood,  and  converted  the  ground  into  arable,  with  the 
confent  of  the  owner,  was  to  have  the  ufe  of  it  for  five 
years.  If  any  one  folded  his  cattle,  for  one  year,  iip-* 
on  a  piece  of  ground  belonging  to  another,  with  the 
owner's  confent,  he  was  allowed  the  ufe  of  that  field 
for  four  years. 

Thus,  though  the  Britons  had  in  a  great  meafuie 
loft  the  knowledge  of  agriculture,  they  appear  to  have 
been  very  afliduous  in  giving  encouragement  to  fuch  as 
would  attempt  a  revival  of  it ;  but,  among  the  Anglo- 
Saxons,  things  were  not  at  prefent  in  fo  good  a  ftate. 
Thefe  reftlefs  and  haughty  warriors,  having  contract- 
ed a  diftafte  and  contempt  for  agriculture,  were  at 
pains  to  en^Ct  laws  to  prevent  its  being  followed  by  any 
other  than  women  and  flaves.  When  they  firft  arrived 
in  Britain,  they  had  no  occafion  for  this  art,  being 
fupplicd  by  the  natives  with  all  the  neceflaries  of  life.  ^ 
After  the  commencement  of  hoftilities,  the  Saxons 
fttbfifted  chiefly  by  plunder :  but  having  driven  out  or 
extirpated  moft  of  the  ancient  Britcms,  and  divided 
their  lands  among  themfelvcs,  they  found  themfelves  in 
danger  of  ftarving,  there  being  now  no  enemy  to  plun« 
I  djr^ 
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dcr:  and  therefore  they  were  obliged  to  apply  to  agri- Hiftory. 
culture. 

The  Saxon  princes  and  great  men,  who,  in  the  dWu 
Son  of  the  lands,  had  received  the  greateft  ihares,  are 
£ud  to  have  fubdtvided  their  eftates  into  two  parts, 
which  were  called  the  in^nds  and  the  out-lands.  The 
in-lands  were  diofe  which  lay  moil  contiguous  to  the 
manfion-houfe  of  their  owner,  which  he  kept  in  his 
own  poffeflion,  and  cultivated  by  his  flaves,  under  the 
dire£iion  of  a  bailiff,  for  the  purpofe  of  raifing  proin* 
fions  for  the  family.  The  out-lands  were  thofe  at  a 
greater  diftance  from  the  houfe,  and  were  let  to  die 
cforby  or  farmers  of  thofe  times,  at  very  moderate 
rents.  By  the  laws  of  Ina  king  of  the  Weft  Saxons^ 
who  reigned  in  the  end  pf  the  feventh  and  beginning 
of  die  eighth  century,  a  farm  confifting  of  ten  hides^ 
or  ploughs-lands,  was  to  pay  the  following  rent :  <<  Ten 
calks  of  honey ;  three  huiidred  loaves  of  bread ;  twelve 
caiks  of  ftrong  ale;  thirty  cafks  of  fmall  ale;  two 
oxen;  ten  wedders;  ten  geefe;  twenty  hens;  ten 
cheefes;  one  calk  of  butter ;  five  falmon ;  twenty  pounds 
of  forage ;  and  one  hundred  eels."  From  this  low 
rent,  the  imperfediion  of  agriculture  at  that  time  is 
cafily  difcoverable ;  but  it  is  ftill  more  fo  from  the  low 
prices  at  which  land  was  then  fold.  In  the  ancient 
hiftory  of  the  church  of  Ely,  publiflied  by  Dr  Gale, 
there  are  accounts  of  many  purchafes  of  lands  by  .£del* 
woid  the  founder  of  that  church,  and  by  other  bene* 
factors,  in  the  reign  of  Edgar  the  Peaceable,  in  the 
tenth  century.  By  a  comparifon  of  thefe  accounts  it 
appears,  that  the  ordinary  price  of  an  acre  of  the  beft 
land  in  that  part  of  England,  in  thofe  times,  was  no 
^pore  than  i6  Saxon  pennies,  or  about  four  {hillings  of 
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^  y^mj'.  our  money :  a  very  trifling  price,  even  in  comparifba 
vitli  that  of  other  commodities  at  the  fame  time :  for,  by 
comparing  other  accounts,  it  appears,  that  four  iheep 
were  then  equal  in  value  to  an  acre  of  the  beft  kmd^' 
and  one  horfe  of  the  fame  vahie  with  three  acres.  Tbe 
fi^quent  and  deplorable  famines  which  affli£led  England 
about  this  time,  are  further  inilances  of  the  wretched 
fiatc  of  agriculture.  In  1043,  a  quarter  of  wheat  fold 
for  60  Saxon  pennies  (i^  of  our  ihillings],  at  that  time 
equal  in  value  to  feven  or  eight  pounds  of  our  monef 

BOW. 

The  invafion  of  the  Normans,  in  1066,  contributed 
very  much  to  the  improvement  of  ;^cuhxui^ ;  far,  by 
that  enentf  many  thoufands  of  hudiandmen  from  Flan- 
dera,  France,  and  Normandy,  fettled  in  Britain,  ob- 
tained cftates  or  farms,  and  cultivated  them  after  the 
manner  of  their  cotmtry.  The  unplemcnts  of  hufbon* 
dry,  ufed  at  this  time,  were  of  the-famc  kind  with  thofe 
employed  at  prcfent ;  but  fome  of  them  were  leTs  per*) 
fe£l  ill  their  conftru&ion.  The  plough,  for  example^ 
had  but  one  ftilt  or  handle,  which  the  ploughman 
guided  with  one  hand,  having  in  his  other  hand  an  io-i 
ftrument  which. ferved  both  for  cleaning  and  mending 
the  plough,  as  well  as  for  breaking  the'  clods.  The 
Norman  plough  had  two  wheels  ;  and  in  the  light  foiF 
of  Normandy  was  commonly  drawn  by  one  or  twQ 
oxen;  but,  in  England,  a  greater  number  was  oftieii 
neceflary.  In  Wales,  the  perfon  who  condu£led  the 
oxen  in  the  plough  walked  backwards.  Their  carts^ 
kirrows,  fcythcs,  ftcklcs,  and  flails,  from  the  figures 
of  tliem  ilill  remaining,  appear  to  have  been  nearly  of 
the  iamc  condruclion  witli  thofe  that  are  now  ufed.  In 
Wales,  they  did  not  ufe  a  licklc  for  reaping  their  com^ 
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but  "an  inftniment  like  the  blade  of  a  knife,  with  a 
wooden  handle  at  each  end. — ^Their  chief  manurey  next 
to  dung,  feems  ftill  to  have  been  marL  Summer  fal« 
lowing  of  lands  defigned  for  wheat,  and  ploughing 
them  (everal  dxoes,  appear  to  have  been  frequent  prac* 
tices  «f  the  Engliih  farmera  in  this  period. 

We  are,  after  all,  very  much  in  the  dark  witli  refpefk 
to  the  Hate  and  fxogrets  of  agriculture  in  Great  Bri- 
taia  previous  to  the  fourteenth  century.  That  it  was 
prettf  generally  pradiifed,  especially  in  the  eaileni, 
ibiithx  and  midland  parts  of  England,  is  certain ;  but 
of  the  mode,  and  the  fucceis,  we  are  left  aknoft  totallj 
ignorant.  In  the  latter  end  of  the  fifteenth  century, 
how^etf  it  feexns  to  have  been  cultivated  as  a  fcience^ 
and  cecehred  very  great  improvement. 

At  this  time  Fitzherbert,  judge  of  the  common* 
pleas,  flione  forth  with  diftinguifhed  eminence  in 
the  pra&ical  parts  of  hufbandry.  He  appears  to  have 
been  the  firft  Englifhman  who  ftudied  the  nature 
of  foils  and  the  laws  of  vegetation  with  philofophi* 
cal  attention.  On  thefe  he  formed  a  theory  confirmed 
by  experiments ;  and  rendered  the  ftudy  pleafmg  as  well 
as  profitable,  by  realizing  the  principles  of  the  ancients, 
to  the  honour  and  advantage  of  his  country.  Accord- 
mgly,  he  publiihed  two  treatifes  on  tliis  fubjedl:  the 
firft,  intituled  Tie  Boot  of  Hiijhandry^  appeared  in  1534  ; 
and  the  fecond,  called  The  Book  of  Surveying  and  Itn- 
provements^  in  1539.  Thefe  books,  being  written  at 
a  time  when  philofophy  and  fcience  were  but  juft  emer- 
ging from  that  gloom  in  which  tliey  had  long  been  bu- 
ried, were  doubtlefs  replete  with  many  errors ;  but  they 
conuined  the  rudiments  of  true  knowledge,  and  revived 
the  ftudy  and  love  of  an  art,  the  advantages  of  which 
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VkBtmj.  were  obvious  to  men  of  the  Icaft  reflediion.  We  there* 
•  fore  find  that  Fitzherbcrt's  books  on  agriculture  foot 
taifed  a  fpirit  of  emulation  in  his  countrymen }  and 
many  treatifes  of  the  fame  kind  fucceflively  appearadf 
which  time  has  however  deprived  us  of,  or  at  leaft  diey 
are  become  fo  very  fcarce  as  only  to  be  found  in  the 
libraries  of  the  curious. 

In  England,  during  the  civil  wars,  though  the  ope- 
rations and  improvements  in  huibandry  fuiFered  fome 
temporary  checks,  there  flourifhed  feveral  excellent 
writers  on  the  fubjeft,  and  the  art  itfelf  received  con- 
fiderable  encouragement.  Sir  Hugh  Piatt  was  one  of 
the  mod  ingenious  hufbandmen  of  the  age  in  which  he 
lived  \  yet  fo  great  was  his  modefty,  that  all  his  works, 
except  his  Paradife  of  Flora,  feem  to  be  pofthnmoo^ 
He  held  a  correfpondence  with  mod  of  the  lovers  and 
patrons  of  agriculture  and  gardening  in  England  )  and 
fuch  was  the  juftice  and  modedy  of  his  temper,  that  he 
always  named  the  author  of  every  difcovery  communi- 
cated to  him.  Perhaps  no  man  in  any  age  dtfcoreredi 
or  at  leaft  brought  into  ufc,  fo  many  new  kinds  of  ma^ 
nure.  This  will  be  evident  to  thofe  who  read  his  ac- 
count of  the  compoft  and  covered  dunghills,  and  his 
judicious  obfervations  on  the  fertilizing  qualities  lodged 
in  fait,  ftrect  dirt,  and  the  fullagc  of  ftrcets  in  great 
cities,  clay,  fullers  earth,  mooriih  earths,  dunghills 
made  in  layers,  fern,  hair,  calcination  of  all  vegetables, 
malt  duft,  willow  tree  earth,  foapcrs  aihes,  urine,  marl^ 
and  broken  potfherds. 

Gabriel  Plattes  may  be  faid  to  have  been  an  origi- 
nal genius  in  huftandry.  He  began  his  obfer\'ations 
at  an  earlier  period,  in  the  reign  of  Queen  Elizabeth, 
and  continued  them  down  to  the  Commonwealth.    But 
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i)6twit!liftandiiig  the  great  merit  of  tliis  writer^  and  the   Hatey,^ 
eflentisd  fervice  he  had  rendered  hU  coontry  by  his 
writings^  the  public  ungratefully  fuffered.him  to-ftarre 
and  petifli  in  the  ftreets  of  London  y  nor  had  he  a  flurt 
on  his  back  when  he  died. 

Among  thefe  we  may  mention  the  writings  of  Ca^ 
tain  Walter  Blyth,  on  account  of  the  very  complete 
manner  in  which  he  appeat^  to  have  underftood  the 
fubje£l  of  farigation  or  watering  lands.  In  his  prtn^ 
dpal  yfHsRtkf  called  the  Englj/b  Imprsver  imfr^vnlj  publifii^ 
ed  in  1652,  he  gires  direAions  for  the  praCtice  of  this 
branch  of  the  art  which  mark  great  intelligence  and 
obfenration,  and  would  do  no  difcredit  to  the  experi** 
ence  of  our  own  age. 

Samoel  Hartlib,  a  celebrated  writer  on  agriculture 
in  the  17th  century,  was  highly  efteemed  and  bekred 
by  Mikon,  and  other  great  men  of  his  time.  In  the 
preface  to  his  work  entitled  his  Legacy^  he  laments 
that  no  public  diredor  of  hu(bandry  was  eftablifhed  in 
England  by  authority ;  and  that  we  had  not  adopted 
die  Flemiih  method  of  letting  fatms  upon  improve- 
ment. This  remark  of  Hartlib's  procured  him  a  pen- 
lion  of  looL  a-year  from  Cromwell ;  and  the  writer  af- 
terwards, the  better  to  fulfil  the  intention  of  his  bene- 
faftor,  procured  Dr  Beatti's  excellent  annotation  on  the 
Legacy,  with  other  valuable  papers  from  his  numerous 
correipondents. 

The  time  in  which  Hartlib  flouriihed  feems  to  have 
been  an  era  when  the  Englifh  hulbandry  rofe  to  great 
pcrfcflion,  compared  with  that  of  former  ages ;  for  the 
preceding  wars  had  impoverifiied  the  country  gentle- 
men, and  of  courfe  made  them  induftrious.  Thej 
found  the  cultivation  of  their  own  lands  to  be  the  mod: 
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profitable  ftadon  they  could  fill.  But  this  wife  turn 
was  not  of  long  continuance.  At  the  Reftoration,  they 
generally  became  infeded  with  that  intoxication  and 
love  of  pleafure  which  fucceeded.  All  their  induftry 
and  knowledge  were  exchanged  for  idlenefs  and  diilipa- 
tton;  and  hufbandry  defcended  ahnoft  entirely  into  the 
hands  of  common  farmers. 

Evelyn  was  the  firit  writer  who  Inf{)ired  his  country* 
men  with  a  defire  of  reviving  the  (ludy  of  agriculture  ; 
and  he  was  followed  by  the  celebrated  Jethro  TulL  The 
former,  by  his  admirable  treatifes  on  earth  and  on 
planting,  and  the  latter,  by  contending  for  the  fuperiot 
advantages  of  the  drill  hufbandry,  excited  numbers  to 
bring  their  theory  to  the  teft  of  fair  experiment. 

Many  valuable  and  capital  improvements  have  fince 
that  period  been  made  in  Englifli  hufbandry :  and  thefe 
great  men  have  been  fucceeded  by  a  variety  of  writersi 
who  have  performed  the  mod  efTential  fervice  to  their 
countrymen,  by  enlightening  tlieir  minds,  and  exciting 
them  to  emulation  in  this  important  art. 

About  tlie  middle  of  the  laft  century,  Ireland  began 
to  make  a  confiderable  figure  in  the  art  of  hufbandry. 
It  muft  indeed  be  confefTed,  tliat  tlie  Irifh  had  very 
ftrong  prejudices  in  favour  of  a  wretched  method  of 
agriculture,  till  Blytli  opened  their  eyes  by  his  excel* 
lent  writings.  Since  that  time,  a  fpirit  of  improvement 
has  more  or  lefs  been  promoted,  and  in  many  infUnces 
carried  on  with  great  zeal,  by  the  nobility,  clergy,  and 
gentry  of  that  kingdom.  In  proof  of  this,  it  will  be 
futficient  to  obfcrve,  that  tlie  Tranfadions  of  the  Dub- 
lin Society  for  encouraging  Hufbandry  arc  now  quoted 
by  all  foreigners  in  their  memoirs  relating  to  that  fub- 
je£^    And  the  obfervations  of  that  difccruing  and  ju- 
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dicioiis  writer,  Arthur  Toung,  Efq.  In  his  Tour  through 
that  kingdom,  fliew,  that  in  many  refpe£ls  improve* 
ments  diere  have  of  late  years  made  a  progrefs  nearly 
as  rapid  as  in  England. 

About  the  year  1600,  France  made  fome  confider- 
able  efibrts  to  rerive  the  art  of  huibandry,  as  appears 
6om  feveral  large  works,  particularly  Lts  Mojens  de 
iroefur  Riche ;  and  the  Cofmopolite^  by  Bernard  de 
Paiifly^  a  poor  porter,  who  feems  to  have  been  placed 
by  fortune  in  a  ftation  for  which  nature  never  intend- 
ed him  5  if  Theatre  ff  Agriculture^  by  Deferres  \  and 
VAgriculture  et  Mai/on  Rufiique,  by  Meflrs  Etienne, 
liebauk,  &c. 

Nearly  in  the  &me  period,  the  (kilful  practice 
of  hufbandry  became  more  prevalent  among  the  Fle- 
mings, Aah  die  publifliing  of  books  on  the  fub- 
jcG.  Hieir  intention  feemed  to  be  that  of  carrying  on 
a  private  lucrarive  employment,  without  inftrufting 
their  neighbours.  Whoever  therefore  became  dcfirous 
of  copying  their  mediod  of  agriculture,  was  obliged  to 
vifit  that  country,  and  make  his  own  remarks  on  their 
pradice. 

The  principal  idea  they  had  of  hufbandry  was,  by 
keeping  the  lands  clean  and  in  fine  tilth,  to  make  a  farm 
rcfemblc  a  garden  as  nearly  as  pofTible. 

Such  an  excellent  principle,  at  firfl  fetting  out,  led 
them  of  courfe  to  undertake  the  culture  of  fmall  farms 
only,  which  they  kept  free  from  weeds,  continually 
turning  the  ground,  and  manuring  it  plentifully  and 
judicioufly.  When  they  had  by  this  method  brought 
the  foil  to  a  proper  degree  of  cleanlinefs,  healtli,  and 
iVcctnefs,  they  chiefly  cultivated  the  more  delicate 
prafTes,  as  the  furcft  means  of  obtaining  a  certain  pro- 
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Hiftory.  fit  upon  a  fmall  eftate,  without  the  cxpcncc  of  keep* 
ing  many  draught  horfcs  and  fervants.  A  few  years 
experience  was  fufficient  to  convince  them,  that  ten 
acres  of  the  bed  vegetables  for  feeding  cattle,  properly 
cultivated,  would  maintain  a  larger  (lock  of  grazing 
animals  than  forty  acres  of  common  farm  grafs  on  land 
badly  cultivated.  They  alfo  found,  that  the  beft  vege- 
tables for  this  purpofe  were  lucerne,  faintfoin,  trefoil  of 
mod  kinds,  field-turnips,  3c c. 

The  grand  political  fecrct  of  their  hufbandry,  there* 
fore  confiftcd  in  letting  farms  on  improvement.  They 
are  faid  alfo  to  have  difcovered  nine  forts  of  manure  i 
but  what  they  all  were,  we  are  not  particularly  in- 
formed. We  find,  however,  that  marl  was  one  of 
them  ;  the  ufe  and  virtues  of  which  appear  alfo  to  have 
been  well  known  in  this  kingdom  two  hundred  years 
ago,  although  it  was  afterwards  much  negle£led.  They 
were  the  firft  people  among  the  moderns  who  plough- 
ed in  green  crops  for  tlie  fake  of  fertilizing  the  foil ; 
and  who  confined  their  (heep  at  night  in  large  (beds 
built  on  purpofe,  the  floors  of  which  were  covered  with 
fand  or  virgin  earth,  &c.  which  the  fliepherd  carted 
away  each  morning  to  the  compoft  dunghill. 

After  the  peace  of  Aix-la-Chapelle,  mod  of  the  na- 
tions of  Europe,  by  a  fort  of  tacit  confcnt,  applied 
thcmfelves  to  the  dudy  of  agriculture,  and  continued  to 
do  fo,  more  or  lefs,  amidd  the  univerfal  confufion  that 
fucceeded. 

The  French  found,  by  repeated  experience»  that 
tlicy  could  never  maintain  a  long  war,  or  procure  a  to- 
lerable peace,  unlefs  they  could  raife  corn  enough  to 
fupport  thcmfclves  in  fuch  manner  as  not  to  be  obliged 
to  fubmit  to  harlh  terms  on  the  one  hand,  or  to  peri(h 
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by  famine  on  the  other.  This  occafloned  the  king  to 
give  public  encouragement  to  agricuhure,  and  even  to 
be  prefent  at  the  making  of  feveral  experiments.  The 
great,  and  the  rich  of  various  ranks  and  ftations^  foUovir- 
ed  his  example ;  and  even  the  ladies  were  candidates 
for  a  ihare  of  fame  in  this  public-fpirited  and  corn-* 
mendable  undertaking. 

During  the  hurry  and  diftrefles  of  France  in  the  war 
of  1756,  confiderable  attention  was  paid  to  agriculture. 
Prize  queftions  were  annually  propofed  in  their  rural 
academies,  particularly  thofe  of  Lyons  and  Bourdeaux ; 
and  many  judicious  obfervations  were  made  by  the  So- 
ciety for  improving  agriculture  in  Britanny. 

After  the  conclufion  of  that  war  in  1763,  matters 
were  carried  on  there  with  great  vigour.  The  uni- 
verfity  of  Amiens  made  various  propofals  for  the  ad- 
vancement of  hufbandry  ;  and  the  marquis  de  Tourbilly 
(a  writer  who  proceeded  chiefly  on  experience)  had 
/he  principal  dire£tion  of  a  georgical  or  agricultural 
fociety  cftablifhcd  at  Tours. 

The  fociety  at  Rouen,  which  made  a  confiderable  figure 
at  the  fame  period,  alfo  defcrvcs  notice.  In  confequence 
of  encouragement  from  the  government,  there  foon  ex- 
ifted  about  fifteen  focieties  in  France,  eftablifhed  by  royal 
approbation,  for  the  promoting  of  agriculture  ;  and  thefe 
had  twenty  co-operating  focieties  belonging  to  them. 

After  all,  however,  the  hiftory  of  the  kingdom  of 
France  affords  a  ftriking  example  how  little  can  be 
done  towards  the  improvement  of  agriculture,  by  the 
mere  efforts  of  government,  or  of  fpcculative  men,  in 
publifhing  books  or  offering  premiums  for  treatifes  upon 
the  fubjed.  The  agriculture  of  the  country  at  large, 
notwithftanding  all  that  was  done  in  this  way,  ftill 
C  2  continued 
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^  Hiftorr.  continued  in  a  very  deplorable  ftate.  In  the  years  1787, 
1788,  and  1789,  when  Mr  Young  made  his  agricul- 
tural tour  upon  the  continent,  it  was  fuppofed  that 
nearly  feven-eighths  of  the  lands  in  France  were  hdd  by 
metayers y  that  is>  by  the  tenure  which  in  Scotland  anciently 
received  the  appellation  of  Jleel-^onvy  and  which  to  this 
day  is  not  unknown  in  the  Highland  diftricls.  By  this 
tenure  the  landlord  or  proprietor  ftocked  the  farm  with 
feed  corn,  cattle,  and  implements  of  hulbandry,  while 
the  tenant  afibrded  nothing  more  than  his  labour.  The 
produce  was  divided  between  the  two  parties  in  fudi 
proportion  as  they  could  agree  upon.  **  This  tenure,** 
fays  Mr  Young,  «  pervades  almoft  every  part  of  So* 
lognc,  Berry,  La  Marche,  Limofni,  Anjou,  Bourgogne, 
Bourbonnois,  Nivernois,  Auvergnc,  &c.  and  is  found 
in  Brctagnc,  Maine,  Provence,  and  all  the  fouthem 
counties,  &c.  In  Champagne  there  are  many  at  tier 
francy  which  is  the  tliird  of  the  produce,  but  in  gene* 
ra  it  is  half.  The  landlord  commonly  finds  half  the 
cattle  and  half  the  feed ;  and  the  metayer  labour,  im- 
plements, and  taxes  :  but  in  fome  diitrids  the  landlord 
bears  a  Oiare  of  thefe.  In  Berry  fome  are  at  half,  fcune 
one-third,  fome  onc-fourtli  produce.  In  Rouflillon  the 
landlord  pays  half  the  taxes ;  and  in  Guienne,  from 
Auch  to  Fleuran,  many  landlords  pay  all.  Near  A' 
guillon  on  the  Garonne,  the  metayers  fumiih  half  tkt 
cattle.  Near  Falaife  in  Normandy  I  found  metayerSy 
where  they  fliould  leail  of  all  be  looked  for,  on  the  fannt 
which  gentlemen  keep  in  tlieir  own  hands ;  the  confe* 
qucnce  there  is  that  every  gentleman's  farm  muft  be 
precifcly  the  worll  cultivated  of  all  the  neighbouriiood. 
'Jills  difpraceful  circumftance  needs  no  comment.  At 
Nangis,  in  die  lile  of  France,  I  met  with  an  agreement 
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(nr  the  landlord  to  fumiih  Uve-ftock,  implements,  har«  Hiftory. 
iiie&^  and  taxes;  the  metayer  found  labour  and  his  ' 
own  capitation  tax ;  the  landlord  repaired  the  houfes 
and  gates,  the  metayer  the  windows;  the  landlord 
provided  feed  the  firft  year,  the  metayer  the  lad ;  in 
the  intervening  years  they  fupply  half  and  half — ^Pro- 
duce fold  for  money  divided.  Butter  and  checfe  ufed 
in  the  metayer's  family,  to  any  amount,  compounded  for 
at  5s.  a  cow.  In  the  Bourbonnois  the  landlord  finds 
^  forts  of  live-ftock ;  yet  the  metayer  fells,  changes, 
and  buys  at  his  will,  the  fteward  keeping  an  account  of 
tfaeie  mutations ;  for  the  landlord  has  half  the  produd 
of  falesy  and  pays  *<  half  the  purchafes.  The  tenant 
carts  the  landlord's  half  of  the  com  to  the  barn  of  the 
duteauy  and  comes  again  to  take  the  ftraw.  The  con- 
iequences  of  this  abfurd  fyftem  are  ftriking  *,  land,  which 
in  England  would  let  at  los.  pays  about  as.  6d.  for  both 
land  and  live-ftock*'' 

"  The  tenants,"  adds  this  excellent  and  accurate  obfer- 
**  ver,  are  found  in  the  loweft  ftate  of  poverty,  and  feme 
of  them  in  mifery.  At  Vatan  in  Berry  I  was  aflured  that 
the  metayers  almoft  every  year  borrowed  their  bread  of 
the  landlord  before  the  harveft  came  round,  yet  hardly 
vorth  borrowing,  for  it  was  made  of  rye  and  barley 
mixed.  I  tafted  enough  of  it  to  pity  the  poor  people  -, 
but  no  common  perfon  there  eats  wheaten  bread.  With 
all  this  mifery  among  ■  the  farmers  the  landlord's  fitua- 
tion  may  be  eftimated  by  the  rents  he  receives.  At  Sal- 
bris  in  Sologne,  for  a  (heep-walk  that  feeds  700  (lieep, 
and  200  Englifh  acres  of  other  land,  paid  die  landlord 
for  his  half  about  33L  fterling :  the  whole  rent  for  land 
and  {lock  too  did  not,  therefore,  amount  to  is.  per  head 
on  the  iheep  !  In  Limofin  the  metayers  are  confider- 
C  3  ed 
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piea.fL.re,  a:^  oblij^ed  to  confofm  in  2II  tnings  so  tbe 
v!ll  cf  tTje  Lk=<ilcrvi>.  I:  Ls  comQccir  tioaipmed,  that 
tin  :h<e  t^r^r-trj  ue  de^.y  in  debt  to  the  piwrtrtPCy 
io  thi:  L»  ii  cfien  obliged  to  mm  Atzn  oa,  with  the 
loti  o:  rht:':?  d_-b:i,  :n  crder  to  uve  his  bad  from  rxm- 
z'lr.z  TTAil*.""  The  hiri  piea  cf  neceiEry,  cocozmcs  the 
fiiT.e  autiyiT,  cm  ilone  be  urged  in  liTcur  of  this  mode 
cf  Oil'iTiting  lind  ;  **  the  poTerty  of  t}*e  farmers  being 
l.D  gre^t,  that  the  landlord  mull  ftock  the  firm,  or  it 
toul  J  ncz  be  iloclLed  at  all.  This  is  a  moft  cruel  burden 
to  a  proprictcr,  who  is  thus  obii^-rd  to  nin  much  of 
trie  !uzird  of  farming,  in  the  mcil  dangerous  of  all 
methods,  that  of  trufting  his  property  abibiutely  in  the 
I:ands  cf  people  who  are  generally  ignorant,  many  care* 
lef ),  and  fome  undoubtedly  wicked.  Among  fome  gen* 
tlemen  I  perfonally  knew,  1  was  acquainted  with  one 
;«t  Bajrnere  de  Luchon,  who  was  obliged  to  fell  his 
cllate,  becaufe  he  was  unable  to  reltock  it ;  the  flieep 
having  all  died  of  epidemical  diftempers,  proceeding 
doubtlefs  from  the  execrable  methods  of  the  metayerSy 
cramming  them  into  ftables,  as  hot  as  (loves  or  reeking 
dunghills  ;  and  then,  in  tiie  common  cudom  of  the  king* 
dom,  ihutti:iiT  everv  hole  and  crack  that  could  let  in 
air.  In  this  molt  miferable  of  all  modes  of  letting 
land,  after  running  the  hazard  of  fuch  loifes,  fatal  in 
many  inftanccs,  the  dofrauded  landlord  receives  a  con- 
temptible rent — the  farmer  is  in  the  loweft  Hate  of 
poveity — ilii»  land  is  miferably  cuhivated,  and  the  na- 
tion fullers  a.>»  fcviicly  as  the  parties  thcmfelves." 

Tlie  gre.it  evil  which  prevented  the  tenantry  of 
Francfr  from  attaininij;  to  that  refpedable  and  cafy  fitu- 
a:ici:i  which  they  have  reached  in  Great  Britain,  and 
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which  the  publication  of  books,  and  the  efforts  of  agri-    Hiftory. 
cultural  focietles  could  not  remove,  was  the  improper        ' 
principles  upon  which  their  revenue  laws  have  at  all 
times  b^en  conduced.     Heavy  taxes  were  impofed  up- 
on the  farmers,  from  which  the  nobles  and  the  clergy 
were  exempt.     Thefe  taxes  were   impofed  arbitrarily 
upon    individuals,    according    to  the  eftimate   formed 
of  their  wealth  by  the  intendant  of  the  province  and 
his  delegates ;  the  refult  of  which  was,  that  although 
the  fovereign  received  only  a  moderate  revenue  into  his 
exchequer,  the  cultivators  of  the  foil  were  opprefled,  in 
confequence  of  the   pa^rtiality  vrith   which   the   taxes 
were  impofed,  according  to  the  favour  or  diflike  of  the 
inferior  officers  of  the  revenue.     Hence  the  farmers, 
even  when  not  really  poor,  pretended  to  be  fo,  to  efcape 
the  arbitrary  rife  of  a  tax  which  was  profeffedly  impofed 
in  proportion  to  their  power  of  bearing  it :  They  chofe 
dierefore  to  have  poor  cattle,  poor  implements  of  huf- 
bandry,  and  poor  dunghills,  even  when  they  could  have 
done  otherwife.      The  refult  of  the  whole  was,  that 
the  hufbandry  of  by  far  the  greater  part  of  France  never 
Tpfe  above  a  very  low  ftate.     They  have  in  general  no 
better  mode  of  ameliorating  the  foil  than  merely  by  the 
ufe  of  a  fallow  year  after  every  two  white  crops,  the 
confequence  of  which   is,    that  notwithllanding    their 
fine  climate,  and  their  fertile  foil,  the  produce  of  the? 
Britifh  iflands  on  a  given  extent  of  arable  territory,  is 
incomparably  fuperior  to  tliat  of  France ;  a  circumftance 
which  perhaps  affords  fome  explanation  of  the  political 
equality  which  has  long  exifted  between  the  two  coun- 
tries, notwithllanding  the  magnitude  of  France  and  tlie 
natural  advantages  of  its  territory.     As  it  is  an  import- 
ant fack  in  the  hiftory  of  agriculture,  tliat,  of  two  rival 
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Hiftory.  nations,  fituated  in  the  clofe  vicinity  of  each  other,  the 
one  ihould  have  poflefTed  this  art  in  a  very  high  degree 
of  perfe&ion,  while  in  the  other  it  fhould  have  remsun- 
ed  in  fuch  a  (late  of  inferiority  as  could  not  fail  to 
produce  much  weaknefs  in  every  national  effort ;  we 
(hall  here  (late  the  comparifon  made  by  Mr  Young 
between  the  refult  of  French  and  Engli(h  agriculture* 
in  the  produfkion  even  of  wheat,  which  is  the  French 
favourite  crop. 

<<  In  order,  (fays  this  author),  the  better  to  under* 
ftand  how  the  great  difference  of  produd  between  the 
French  and  Englifh  crops,  may  aflfeA  the  agriculture 
of  the  two  kingdoms,  it  will  be  proper  to  obferve  that 
the  farmer  in  England  will  reap  as  much  from  hia 
courfe  of  crops,  in  which  wheat  and  rye  occur  but  feU 
dom,  as  the  Frenchman  can  from  his  in  which  they  re- 
turn often. 


An  English  Coursx. 

A  French  Cours 

(E. 

I.  Turnips, 

BuDieU 
per  acre. 

I.  Fallow, 

Bufliels 
per  acre. 

2.  Barley, 

3.  Clover, 

4.  Wheat, 

25 

2.  Wheat, 

3.  Barley  or  oats, 

4.  Fallow, 

18 

5.  Turnips, 

6.  Barley, 

7.  Qover, 

5.  Wheat, 

6.  Barley  or  oats, 

7.  Fallow, 

i& 

8.  Wheat, 

25 

8.  Wheat, 

18 

9.  Tares  or  beans, 
10.  Wheat, 

25 

9.  Barley  or  oats, 
10.  Fallow, 

1 1 ,  Turnips, 

II.  Wheat, 

18 

75 

7a 

«Tho 
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M  The  Engliihinan  in  eleven  years  gets  three  bufhels  Hlftmy. 
mare  of  wheat  than  the  Frenchman.  He  gets  three 
crops  of  barley,  tares,  or  beans,  which  produce  nearly 
twice  as  many  bufhels  per  acre  as  what  the  three  French 
oops  of  fpring  com  produce.  And  he  farther  gets  at 
the  (ame  time  three  crops  of  turnips  and  two  of  clover, 
die  turnips  worth  40s.  the  acre,  and  the  clover  <$os. 
that  189  1 2L  for  both.  What  an  enormous  fuperiority  f 
more  wheat;  almoft  double  of  the  fpring  com;  and 
ilbove  208.  per  acre  per  annum  in  turnips  and  clover. 
But  farther ;  the  Engliflunan's  land,  by  means  of  the 
manure  arifing  from  the  confumption  of  the  tur- 
nips and  clover  is  in  a  conftant  ftate  of  improve- 
ment, while  the  Frenchman's  farm  is  ftationary.  Throw 
the  whole  into  a  cafli  account,  and  it  will  (land 
thus:" 

English  System.  Frsnch  Ststehc 

Wheat  75  bufhels  at  5s.  L.  z  8  1 5    o  Wheat  7  z  bufhcis  at 

Spring  com  3  crops  at  5s.                             L.iS    o    o 

31s.    96  bulhels  at  Spring  com  3  crops 

7s.  6d.                           1 J     o    o  at  20  bufliels,  60 

GoTer  two  crops                 600  bulhels  at  2s.  6d.           7x00 
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Per  acre  per  annum,        3610        Per  acre  per  annum,      264 

"  In  allowing  the  French  fyftem  to  produce  20 
bufhels  of  fpring  corn,  while  I  aflign  32  only  to  the 
Englifh,  I  am  confident  that  I  favour  the  former  con- 
fiderably;  for  I  believe  the  Englifh  produce  is  the 
double  of  that  of  France ;  but  flating  it  as  above,  here 
are  the  proportions  of  36  on  an  improving  farm,  to  25 
^  a  flati<Hiary  one ;  that  is  to  fay,  a  country  contain- 
ing 
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Hlftory.  ing  82,000,000  acres  produces  as  much  as  another 
whofe  area  contains  119,000,000,  which  are  in  the 
iame  ratio  as  36  and  25*" 

The  eSe&  of  the  French  revolution  upon  the  fitua^ 
tion  of  the  perfons  immediately  eng^ed  in  agriculture, 
was  not  a  little  fingular.  While  the  highcft  orders  of 
flExnety  were  driven  into  exile,  or  exifted  in  terror,  and 
while  the  inhabitants  of  the  cities  fuftained  the  greateft 
hardfhips  from  the  annihilation  of  all  commerce,  this^ 
terrible  temped  pail  in  a  manner  comparatively  light 
and  harmlefs  over  tlie  heads  of  the  obfcure  and  fcat-> 
tered  cultivators  of  the  foiL  In  many  quarters  of  the 
country  their  condidon  was  even  greatly  and  rapidl]f 
ameliorated.  By  the  confifcation  of  the  church  lands, 
and  of  the  eftates  of  the  emigrant  nobles,  the  govern- 
ment for  the  time  came  to  hold  the  property  of  a  great 
part  of  the  country.  This  government  had  too  much 
bufinefs  upon  hand,  to  be  able  to  levy  correftly  the  rents 
of  the  property  that  had  fallen  into  its  pofleflion ;  and 
for  fome  time  it  had  no  occafion  to  do  fo,  in  confe- 
quence  of  tlie  fupport  which  it  derived  from  the  ilTue  of 
an  immenfe  paper  currency.  As  this  paper  was  a  legal 
tender  of  payment  in  all  tranfaftlons,  and  for  ail  debts, 
thofe  farmers  who  held  their '  lands  for  payment  of  a 
money  rent,  took  care  to  pay  their  landlords  with  paper, 
which  they  foon  obtained  at  a  cheap  rate,  while  they 
themfelves  contrived  to  difpofe  of  the  produce  of  their 
farms  for  cafh.  Hence,  a  landlord,  after  the  affignats* 
had  funk  in  value,  was  often  under  the  neceflity  of  difpof- 
ing  of  a  part  of  his  moveables  to  purchafe  from  his  own 
farmers  a  part  of  the  grain  which  grew  upon  his  own 
lands.  In  this  way,  by  one  means  or  other,  a  great  pro- 
portion of  the  farmers  in  France  found  means  during 
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fomc  years  to  avoid  paying  any  rent  whatever,  and  thus  ltefto«y-  ^  . 
great  numbers  of  them  rofe  to  fudden  opulence,  amidft 
the  general  calamities  of  their  country.  Many  perfons 
alfo  perceiving  the  fecurity  of  a  country  life,  inverted 
whatever  money  they  had  been  able  to  fave  from  the 
wrecks  of  other  employments  in  agriculture,  and  be- 
came farmers  or  fmall  proprietors.  We  have  hitherto 
had  too  little  conne£^ion  with  that  country  to  be  able 
to  afcertain  with  accuracy,  the  eSeik  of  fuch  a  change 
of  circumftances  upon  the  praSice  of  agriculture.  It 
is  underftood,  however,  upon  the  whole,  from  infpeding 
the  face  of  the  country,  that  the  agriculture  of  France  is 
not  condufied  upon  more  enlightened  principles  than 
formerly  :  the  general  appearance  of  the  foil  dill  exhi- 
bits only  white  crops  or  fallow ;  the  cattle  are  few  5 
little  manure  therefore  is  prepared.  Hence,  the  crop 
produced  is  always  greatly  inferior  to  what  the  land 
by  more  ikilful  arrangements  might  be  made  to  bear. 

Of  the  hiftory  of  the  agriculture  of  the  reft  of  the  con- 
tinent of  Europe  we  have  little  information,  though  fome 
valuable  pra£^ices  made  ufe  of  in  particular  fituations 
will  be  afterwards  noticed  under  their  proper  heads. 
In  Germany,  after  the  ruinous  war  of  30  years  was 
brought  to  a  termination  by  the  treaty  of  Munfter  or 
Weftphalia  in  1648,  agriculture  was  gradually  diffufed 
and  improved  in  that  vaft  country.  In  the  Proteftant 
ftates,  at  leaft,  the  art  appears  to  be  much  better  under- 
ftood tlian  in  France.  For  many  years  it  has  been  pub- 
licly taught  in  various  univerfities,  and  during  the  laft 
half  of  the  late  century  great  attention  was  paid  to  its 
improvement  by  many  princes  of  the  Empire*  In 
Ruflia,  vigorous  exertions  have  repeatedly  been  made  by 
the  government  to  introduce,  as  far  as  poiTible  into  that 
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Hiftorir.  Glimate,  the  moft  approved  fyftems  of  huibandrjr,  wUcK 
'"  have  been  ellabliihed  in  other  parts  of  Europe.  The 
late  emprefs  fent  feveral  gentlemen  into  Britain  and 
other  countries  to  ftudy  agriculture,  and  gave  it  all  the 
encouragement  in  her  own  dominions  which  the  nature 
of  her  government,  and  the  enflaved  and  barbarous  ftate 
of  the  lower  clafTes  of  her  people,  would  permit*  Even 
Italy,  during  the  fame  period,  was  not  inactive.  The 
Neapolitans  condefcended  to  recur  to  the  firft  rudimentt 
of  revived  hufbandry,  and  began  to  ftudy  anew  the  agri- 
cultural fyftem  of  Crefcenzio^  firft  publiflied  in  1478. 
lu  Bergamo  the  fam^  plan  was  purfued,  and  a  new  edi-i 
tion  was  given  of  the  Recordo  d' Agriculturas  de  TareUo^ 
ilrft  publifhed  in  1577.  The  patriotic  fociety  of  Milai^ 
exhibited  fpecimens  of  ability,  and  enlightened  infor- 
mation upon  this  important  fubjefl,  which  entitle  it  to 
a  refpedable  place  among  the  literary  aflbciations  of 
Europe.  The  duchy  of  Tufcany,  efpecially  under 
the  late  Archduke  Leopold,  afterwards  emperor  of  Ger- 
many, imbibed  the  fame  fpirit  of  improvement.  A  pri- 
vate gentleman  there,  upwards  of  4a  years  ago,  left  hia 
whole  fortune  to  endow  an  academy  of  Agriculture^ 
The  firft  ecclefiaftic  in  the  duchy  was  prefident  of  thi» 
fociety,  and  many  of  the  chief  nobility  were  members. 
But  the  events  of  the  late  war,  by  which  Italy  from  the 
Alps  to  the  gulf  of  Tarentum  fuifered  (b  much,  muft 
imdoubtedly  for  a  time  have  injured  the  progrels  of 
agriculture,  as  well  as  of  every  other  valuable  art. 

In  the  year  17599  a  few  ingenious  and  public-fpiriied 
men  at  Berne  in  Switzerland  eftabliihed  a  fociety  for 
the  advancement  of  agriculture  and  rural  econooaics. 
In  that  fociety  were  many  men  of  great  weight  in  the 
repubUci  and  moft  of  them  perfons  of  a  true  caft  for 
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making  imptovements  in  hufbandry,  being  enabled  to 
join  die  pra£tice  with  the  theoty. 

Nor  muft  we  here  omit  to  mention,  that  the  juft^ 
I7  celebrated  Limixus  and  his  difciples  have  made 
great  efiorts  in  the  nordi  of  Europe,  particularly  ia 
difcovering  new  kinds  of  profitable  and  well-tailed 
food  for  cattle.  About  the  fame  time,  Sweden  be- 
flowed  fuccefsful  labours  on  a  foil  which  had  before 
been  looked  iqpon  as  cold,  barren,  and  incapable  of 
melioration.  Of  this  the  Stockholm  Memoirs  will  ba 
a  lading  monument. 

Denmark,  and  many  of  the  courts  of  Germany,  fol* 
bwed  the  £une  example.  Woollen  manufa£lares  were 
encouraged;  and  his  Daniih  majefty  fent  three  perfons 
into  Arabia  Felix  to  make  remarks  and  bring  over 
fuch  plants  and  trees  as  would  be  ufeful  in  huibandry^ 
building,  and  rural  afiairs. 

Neither  muft  we  forget  the  very  affiduous  attention  of 
of  the  learned  in  Leipfic  and  Hanover  to  this  import- 
ant objed.  During  the  rage  and  devaftation  of  a  long 
war,  they  cultivated  the  arts  of  peace;  witnefs  the 
Journal  d* Agriculture  printed  at  Leipfic,  and  the  jR/- 
eueUs  d* Hanover  printed  in  that  city. 

Even  Spain,  conftitutionally  and  habitually  imOvre 
on  fuch  occafions,  in  fpite  of  all  her  natural  indo- 
lence,  and  the  prejudices  of  bigotry,  invited  Linnseus, 
with  the  offer  of  a  large  penfion,  to  fuperintend  a 
college  founded  for  the  purpofe  of  making  new  in- 
quiries into  the  hiftory  of  nature  and  the  art  of  agri- 
culture. 

But,  without  any  improper  partiality  to  our  own 
country,  we  are  fully  juftified  in  afferting,  that  Bri- 
tain alone  exceeds  all  modem  nations  in  huAandry; 

and 
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Hiftorjr.  and  from  the  fpirit  which  for  the  laft  twenty  years 
has  animated  many  of  our  nobility  and  gentry,  to  be^ 
come  the  liberal  patrons  of  improvement,  there  is  rea- 
fon  to  hope  that  this  moil  ufeful  of  arts  will,  in  a 
few  years,  be  carried  to  a  greater  pitch  of  perfe£iion 
than  it  has  ever  yet  attained  in  any  age  or  country. — 
The  Royal  Society,  the  Bath  Society,  and  the  Society  of 
Arts,  &c.  in  particular,  have  been  (ignally  ufeful  in 
this  refpeft ;  and  the  dther  afTociations,  which  are 
now  eftabliihcd  in  many  parts  of  the  kingdom,  co* 
operate  with  them  in  forwarding  their  laudable  de- 
figns. 

It  is  not,  however,  to  the  exertion  of  public  focieties, 
excellent  and  honourable  as  they  are,  tliat  all  our  mo- 
dem improvements  in  agriculture  owe  their  origin.  To 
the  natural  genius  of  the  people,  and  the  mildncfs  and 
wifdom  of  the  government,  have  been  added  the 
theory  and  pradice  of  all  nations  in  ancient  and  modem 
times.  This  accumulated  mafs  of  knowledge  has  been 
arranged,  divided,  and  fubdivided;  and  after  pafiing 
the  teft  of  praftical  experiments,  tlie  eflential  and  mod 
valuable  parts  of  it  have  been  prefervcd,  improved,  and 
amply  difTufed  in  a  variety  of  valuable  publications  up- 
on this  great  art  of  rendering  mankind  happy,  wealthy, 
and  powerful,  particularly  in  the  works  of  Stillingfleet, 
Lord  Kaimes,  Dr  Hunter,  Dr  Anderfon,  Mr  Marfliall, 
Mr  Kent,  The  Reverend  Mr  Dickfon,  and  various  others, 
but  more  efpecially  in  the  compilations  and  treatifes 
publifhed  by  Artliur  Young,  Efq.  already  mentioned. 
Board  of  We  alfo  remark  with  much  fatisfaGion,  that  die 
turc  Britifh  government  has  of  late  years  thought  fit  to  ren- 

der the  improvement  of  agriculture  an  objed  of  public 
attention  and  encouragement,  by   the   inftitution  of  a 
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kard  tf  agncttlture. — About  the  year  1790,  Sir  John    Hiftory»  ^ 
Sinclair,  Bart,   invited  the   clergy  of   the   church  of 
Scotland  to  tranfmit  to  him  defcriptions  of  the  (late  of 
their  different  pariihes,  with  a  view  to  the  publication 
of  what  is  called  a  Ztattflical  Account  ^  Scotland.     The 
whole  members  of  this  body  having  readily  compEed 
with  his  requefty  a  work  in  20    volumes  o^vo  was 
compiled  from  the  materials  afforded  by  them,  contam- 
mg  an  account  of  the  agriculture,  manufadures,  and 
population  of  the  country.     The  fame  gentleman,  about 
that  period,  was  alfo  a£live  in  obtaining  the  inftitutlon 
of  a   private   fociety,  called    Tie  Britijb  Wool  Society, 
which  was  very  fuccefsful  in  calling  the  attention  of  the 
public  to  the  improvement  of  that  important  article  of 
nationsd  growth  and  manufadure.     By   theie  patriotic 
exertions,  having  acquired  a  confiderable  (hare  of  popu« 
larity,  he  was  encouraged  on  the   15  th  May  1793,  to 
make  a  motion  in  the  houfe  of  commons,  of  which  he 
was  a  member,  for  an  addrefs  to  the  crown,  recom- 
niending  the  inftitution  of  a  board  of  agriculture.     The 
chancellor   of  the  exchequer,  Mr  Pitt,  on  perceiving 
that  the  propofal  was  acceptable  to  the  majority  of  the 
houfe,  gave  it  a  decided  fupport,  and  on  the  1 7th  May, 
to  which  the  debate  had  been  adjourned,  the  motion  was 
carried  for  an  addrefs  to  his  majefty  to  inftitute  fuch  a 
board,  at  an  expence  not  exceeding  3000I. — In  confe- 
quence  of   this  application,  a  charter  paffed  the  great 
feal,  incorporating  the  members  of  adminiftration  for 
the  time,  with  the  archbifliops  of  Canterbury  ;md  York, 
and  all  their  fucccflbrs  in  olFice,  together  with  certain 
other  noblemen  and  gentlemen,  into  a  board  or  fociety, 
by  the  name  of  the  Board  or  Society  for  the  encouragement 
of  Agriculture  and  internal  improvement^  under  the  pa- 
tronage 
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tronage  of  the  crown  5  with  power  to  the  members  to 
ele£l  office-bearers  and  fucceflbrs  to  themfelves :  and  in 
die  mean  time  Sir  John  Sinclair  was  appointed*  to  be 
the  firft  prefident,  to  continue  in  office  till  the  25th 
March  following ;  Sir  John  Caul,  Bart,  was  appointed 
to  be  the  firft  treafurer,  and  Arthur  Young,  Efq.  was 
appointed  fecretary. 
Cbmracnce-  The  regular  fittings  of  the  board  did  not  commence 
^tebtsf*^  till  23d  January  I794»  fince  which  time  it  has  conti- 
nued to  exert  a  very  confiderable  degree  of  aftivity  in 
eftablifhing  an  extenfive  foreign  correfpondence,  and  in 
procuring  and  publifliing  every  kind  of  ufeful  domeftic 
agricultural  intelligence,  fome  fpecimens  of  which  we 
(hall  afterwards  have  occafion  to  notice.  This  board, 
foon  after  its  inftitution,  alfo  employed  perfons  of 
known  reputation  to  prepare  agricultural  furveys  of 
every  county  in  the  ifland  of  Great  Britain. — Many  of 
thefe  furveys  have  been  publifhed,  and  form  treatifes 
upon  this  important  art,  which,  for  extent  of  intelli- 
gence and  ability  of  execution,  have  not  been  exceed- 
ed in  any  age  or  country.  The  board  has  alfo  obtain- 
ed parliamentary  rewards  to  fome  individuals  for  im- 
portant difcoveries,  and  has  offered  premiums  for  eflays 
or  treatifes  upon  fubjefts  connefted  with  the  purpofe 
of  its  inftitution,  which  have  produced  a  great  variety 
of  valuable  and  ingenious  difquifitions. 

More  particularly,  in  confequence  of  the  late  extra- 
ordinary dearth  and  fcarcity  of  provifions,  the  legiflature 
thought  fit  to  have  recourfe  to  the  affiftance  of  the 
board  for  the  purpofe  of  endeavouring  to  alleviate  the 
evil.  In  December  1800,  a  committee  of  the  houfe  of 
lords,  with  a  view  to  extend  the  cultivation  of  grain, 
required  the  board  to  make  out  a  report  upon  the  bcft 
1  means 
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means  of  converting  grafs  lands  into  tillage  without  ex-  Hiftory.  ^ 
haufting  the  foil,  and  of  returning  the  fame  to  grafs  af- 
ter a  certain  period  in  an  improved  ftate,  or  at  leaft 
without  injury.  The  Board  having  taken  the  fubjefl 
into  confideration,  refolved  that  the  beft  mode  of  in- 
ducing landlords  to  permit  grafs  lands  to  be  plough- 
ed, would  be  to  convince  them  that  they  may  do  it  in 
many  cafes,  not  only  without  injury,  but  alfo  to  their 
advantage.  In  confequence  of  this  rcfolution,  an  ad- 
vertifement  was  publifhed  by  the  Board,  offering  very 
liberal  premiums  for  the  moft  fatisfaftory  effay  upon  the 
fubje^l.  This  advertifement  produced  a  great  number 
of  difquifitions  or  eflays,  the  greater  part  of  which  were 
written  by  candidates  for  the  premiums,  but  fome  of 
them  were  the  produQions  of  public-fpirited  gentlemen 
who  made  no  fuch  claim.  From  the  whole  number  feve- 
nl  eifays  have  been  fele£led  and  publifhed  by  the  Board, 
and  form  a  very  valuable  volume,  upon  an  interefling 
part  of  the  mcft  important  of  all  fubjefts  in  the  art  of 
agriculture,  the  rotation  or  fuccefTion  of  different  crops 
upon  the  fame  foil. 

This  affords  an  example  of  the  utility  of  an  inflitu- 
tion  ading,  like  the  Board  of  Agriculture,  under  the 
fanftion  of  the  legiflature.  It  enjoys  the  means  of  di- 
refting  the  attention  of  men  of  talents  in  all  parts  of 
the  country,  to  any  fubjedl  upon  which  pradlical  in- 
formarion  may  be  wanted ;  and  it  pofTefTes  the  means  of 
communicating  to  the  public  at  large,  in  the  moft  ad- 
vantageous manner,  whatever  information  may  be  ob- 
tained from  the  communications  made  to  it.  But  al- 
though the  diffufion  of  tlie  knowledge  of  the  principles 
of  any  art  afibrds  at  all  times  the  beft  means  of  its  im- 
provement, tliis  undoubtedly  is  only  a  part  of  the  duty 
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^  gfery.  c£  Ubch  2  pttac  body  xi  tte  Booxi  oc  Ajgricuart. 
Pofaiic  e&ahEt^TTjgnts  usd  cherts  2ns  n  susr  ^^t:^  ne^ 
ce£(rj  torgrircis  csrrrizg  die  art  to  its  "■^"*-**'*  pexf ec* 
DOS.  &I^3ins  o^iglir  to  be  adc^tst!  so  iH  uhe  great  ie* 
nmsuks  of  Icamzcg  for  rendering  die  knovkd^  of  its 
prixtcipics  a  part  of  a  liberal  cdncahoc,  Ob&ades  to 
iu  pTOgTe£^  arifing  £rom  tTthcs,  ligBts  of  commnnty, 
&c.  ougfat  to  be  TesDored  »  asd  it  may  cren  be  foiiiid 
idTiintagooas  to  gire  public  aJiitanre  towards  the  erec- 
rion  of  works  vhich  may  prorc  too  expenfiTe  to  be 
undertaken  br  xr.dinduals  for  the  purpoies  of  irriga- 
tioOy  in  the  £une  manx;^  ^s  Lis  been  done  in  odier 
countries,  as  already  mentioned.  In  tbefie  and  all  fimi- 
lar  cafes,  it  becomes  the  duty  and  the  moft  raluabk 
pririlege  of  a  board  eftabliifaed  by  public  authority  to 
giTC  counfcl  to  the  legiilature,  to  fuggeft  improf  ements^ 
and  to  urge  the  expenditure  of  money  upon  public 
works,  in  cafes  where  the  advice  of  individuals  might 
be  difregarded,  or  liftened  to  under  the  fufpicion  of  its 
being  prompted  by  views  of  pri\-ate  intereft. 
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N  an  art  that  is  fo  neceflary  to  mankind,  and  tIfetOenertlRte 
has  been  fo  univerfally  praf^ifed,  it  might  perhaps   ■    ^    ..i 
be  expeded,  that  the  principles  upon  which  its  opera- 
tions depend,  would  have  been  by  this  time  completely 
lod  accurately  inveftigated,   and  confequently  that  a  The  theory 
Cone6l  theory  of  agriculture  could  eafily  be  exhibited,  t.^^ls  ^ci" 
This,  however,  is  by  no  means  the  cafe ;  and  it  is  not  fcdtivc. 
a  little  finguiar,  that,  in  this  moil  ufeful  of  all  arts,  the 
theory  (hould  ftill  be  more  defeftive  than  in  almoft  any 
fcience  with  which  we  are  acquainted.     It  is  fortunate, 
however,  for  the  human  race,  that  in  molt  cafes,  or  at 
lead  in  all  important  arts,  they  fucceed  better  in  prac- 
tice than  in  fpeculation.     During  many  ages,  various 
artifts  were  accuftomed  to  extraft  the  moil  ordinary, 
but  raoft  ufeful  metals,  from  the  ftate  of  ore  or  earth 
in  which  nature  produces  them,  and  to  reduce  them 
back  from  their  metallic  form  and  lullre,  to  a  ftate  of 
ore  or  earth  again.     'JThefe  artifts  were  unacquainted 
with  the  principles  upon   which  the  fucccfs  of  theiic 
operations  depended  i  and  it  is  only  within  thefe  few 
years  that  fome  ingenious  chemifts   have  fuccefsfully 
inreftigated  the  nature  of  thefe  proceffes,  and  have  ex- 
P  2    ^  plained 
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General  Re- plaii^ed  what  they  have  called  the  oxygenation  and  dif- 
'  oxygenation  of  metals.    The  fame  thing  has  happened 

in  agriculture.  Men  hare  often  cultivated  the  ground 
welly  while  they  have  fpeculated  ill  concerning  the  mode 
of  doing  fo« 
Difficulty  Various  reafons  render  it  ftill  more  difficult  to  form 
tu  ^'™*"^  a  complete  theory  of  agriculture,  than  of  chemiftry, 
mechanics,  or  other  arts.  In  agriculture,  an  experi^ 
mcnt  cannot  be  made  in  an  inftant,  or  even  in  an  hour, 
or  in  a  day  or  two.  A  whole  feafon  muft  pafs  away 
before  a  fingle  experiment  can  be  performed,  and  after 
air,  as  in  other  alts,  the  inqtiirer  after  truth  \Azj  be 
mifled  by  fome  urfobferved  circumftances.  Some  fzGtf 
quite  foreign  to  the  experiment  itfelf,  arifing  out  of  th« 
peculiar  ftate  of  the  foil,  or  of  the  train  of  feafons,  may 
produce  plentiful  crops  for  a  year  or  two,  though,  in 
ordinary  circumftances,  no  fuch  cfFe£t  would  follow  ^ 
and  the  ingenious  contriver  of  the  experiment,  who 
thought  he  had  made  an  important  difcovery,  may  af- 
terwards derive  from  it  only  difappointment  and  morti- 
fication. But  human  life  is  too  fhort  to  admit  of  a  very 
great  variety  of  agricultural  experinv^nts  to  be  perform-' 
ed  by  the  fame  individual.  After  a  few  feafons,  he 
muft  leave  his  place  to  be  occupied  by  a  new  inquirer^ 
pofieifed  of  a  different  charai^er  and  of  different  views* 
Unfortunately,  till  of  late  years,  it  was  not  ufual  for 
hufbandmen  to  publifh,  and  thus  to  immortalize  and 
diffufe  over  whole  nations,  the  refult  of  their  private 
experience  and  reflexions.  Scattered  over  the  face  of 
great  countries,  and  having  little  intercourfe  with  fo- 
reigners, or  even  with  each  other,  they  knew  little  of 
what  was  done  by  men  engaged  in  the  fame  profeffion, 
though  at  no  great  diftance.-^In  this  way,  the  benefit 

of 
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•f  local  dUboveries  was  not  oomxnunicated  to  tlie  world  Dlvifioti  of 
at  large,  nor  was  an  opportunity  afforded  of  eradicating  >  ,   ^  ■  ,»' 
local  prejudices  and  erroneous  practices.     As  the  ftate 
of  diis  valuable  pro£eflion  is  now  rapidly  altering  in  t 

thefe  refpeds,  there  is  little  doubt  that  we  arc  faft  ap- 
proaching towards  a  period  at  which  it  will  be  polTible 
to  exhibit  a  dear  and  corre£l  theory  of  agriculture,  or 
to  arra^e  under  a  few  fimple  heads  the  rules  or  prin- 
Ofies  upon  which  the  practice  of  the  art  depends. — 
What  we  are  now  to  offer,  is  not  to  be  confidered  as 
perfe^l,  nor  even  as  pofleffmg  any  nearer  approxima- 
tion towards  a  perfeft  theory  of  the  hufbandman's  art ; 
but  merely,  fuch  a  general  ftatement  of  its  principles 
as  refults  from  the  degree  of  information  hitherto  col- 
ItSted  upon  the  fubje£]b. 

A  theory,  or  general  view  of  tlie  principles  of  agri-  what  it 
culture  feems  neceffarily  to  refolve  itfelf  into  the  two  contain^ 
fdlowing  inveftigations :  ift.  To  inquire,  among  the 
great  variety  (^  vegetables  that  exift  in  nature,  what 
particular  plants  ought  to  be  regarded  as  moft  worthy 
of  cukivation :  and,  2dly,  To  confider  the  beft  mode  of 
cultivating  with  fuccefs  the  plants  thus  fele£ted. 

Widi  regard  to  die  firft  of  thefe  divifions  of  the  fub-  The  value 
jcG,  or  the  vegetables  that  ought  to  be  chofen  as  moft  ,.Vs  is  abl 
Taluabie  and  worthy  of  cultivation,  it  may  be  obferved,  [*^i^^tive"^ 
tliat  the  value  of  a  plant  is  of  two  kinds,  abfelute^  or 
relative :  The  abfolute  value  of  a  plant  depends  upon  its 
fitnefe  to  afford  fubfiftence  to  the  human  fpecies,  where- 
as its  relative  value  confifts  of  the  tendency  which  the 
cultivadon  of  it  wiU  have  to  enrich  a  particular  hu& 
bandman,  or  cbfs  of  hufbandmen,  either  becaufe  their 
l«id$  arc  well  adapted  for  its  growth,  or  becaufe  there 
D  3  is 
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Vc^tablci  IS  a  ready  market  for  it  in  the  vicinity,  where  it  bear^  t 
high  price. 


Y^^^l^  Concerning  the  abfolute  value  of  phntti  or  dieir 
ofeful  di-  tendency  to  afford  fubfiftence  to  mankind,  it  is  to  be 
indixeaix.  observed,  that  fome  plants  are  direBly  ufefid  or  valu- 
able, becaufe  they  are  immediately  confumed  as  food 
by  man,  fuch  as  wheat,  oats,  or  potatoes;  whereas 
mankind  derive  fubfiftence  from  another  clafs  of  planls^ 
only  in  an  indireB  manner,  by  giving  them  to  cattle^ 
and  afterwards  eating  the  flefti  of  thefe  cattle,  as  happeai 
with  regard  to  grafs  and  ftraw  of  all  kinds. 


SECT.   L 


OF  VEGETABLES   TO    BE   CtLTIVATED   AS   FOOD    FOtt 
MAN. 

Men  ferd  SoMB  vegetables  afford  fubfiftence  to  the  human  fpe« 
and  roou.  ^*^*  ^7  "^^"^  of  the  fruit  that  grows  upon  them,  which 
hangs,  and  is  brought  to  maturity  in  the  air,  at  the 
fummit  of  their  ftems.  Other  vegetables  derive  their 
value  from  producing  roots,  which  come  to  maturity  iu 
the  bofom  of  the  foil,  and  are  dug  from  thence  to  be 
confumed  by  mankind. 
TVuit  trfw  Of  fruit-bearing  vegetables,  thofe  called  tms^  which 
tu forfowd  *'^'^  *^°^^  ^^'^^^  ^  ftrong  trunk,  are  the  moft  permanent 
and  remarkable.  It  is  faid  that  a  fpot  of  ground,  oc- 
cupied by  fume  kinds  of  trees,  fuch  as  chefnuts  or  dates» 
is  capable  of  producing  a  very  great  portion  of  food, 
ufeful  for  the  fup|K)rt  of  the  human  fpecies.  One  ad* 
vantage  attending  the  cultivation  of  fuch  vegetables, 
would  be  that,  after  the  trees  are  planted,  and  fecuied 
by  fences  for  a  few  years  againft  animals,  they  would  for 

ever 
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ever  after,  or  at  leaft  for  many  years,  continue  to  growVe«tablei 

and  flourifh  without  care  or  labour.     It  does  not  appear,     Man. 

however,  that  in  any  nation  of  ancient  or  modem  times,       '      ' 

forefts  of  fruit-bearing  trees  have  been  reared  with  a 

view  to  afibrd  fubiiftence  to  the  community.     For  this 

two  reafons  may  be  affigned.     In  the  (irft  place,  a  con- 

fiderable  number  of  years  muft  elapfe,  before  fuch  plants VcauTe 

could  arrive  at  maturity,  and  fulfil  the  purpofe  of  their  ao^j"^^^ 

deftination.     Of  whatever  ufe,  therefore,  they  might  be**^.<*^^^' 

'        **  ed  m  war. 

to  future  ages,  it  is  evident  that  they  could  afford  little 

benefit  to  the  generation  which  planted  them.  But  in 
a  queftion  about  fubfiftence,  mankind  are  ufually  under 
the  neceifity  of  confidering  their  own  immediate  wants, 
and  hence  they  have  been  led  to  the  cultivation  of  fuch 
plants,  as  afford  the  mod  fpeedy  reward  for  the  efforts 
of  their  induftry.  Another  reafon  for  preferring  the  cul- 
ture of  fmall  annual  plants,  to  the  greater  and  more  per- 
manent  produ£kions  of  nature,  would  arife,  in  the  early 
ages  of  the  world,  from  the  turbulent  ftate  of  fociety 
and  the  frequency  of  wars.  A  community  that  (hould 
depend  for  its  fubfiftence  upon  the  fruit  of  foreft  trees, 
might  be  ruined  for  half  a  century  by  the  inroad  of 
an  enemy.  An  example  of  this  was  exhibited  in  the  war 
between  Great  Britain  and  her  North  American  colo* 
nies.  When  the  parent  ftate  hired  the  favages  on  the 
weftem  frontier,  to  join  her  party  and  to  make  inroads 
upon  the  colonifts,  the  latter  retaliated  upon  the  favages 
in  the  following  manner.  Several  of  the  colonies  united 
In  fending  an  expedition  agalnft  the  Indians.  The  bodies 
of  militia  employed  upon  this  expedition,  were  furprifed 
to  find  fmall  com  fields  around  a  confiderable  number  of 
the  Indian  hamlets.  They  were  not  fatisfied  however 
with  deftroying  the  huts  of  the  natives,  and  thefe  incip  j- 
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Ve?cubl«  ent  efforts  of  favage  induftry ;  but  they  anxioufly  ibt^t 
Man.      out  and  dedroyed  every  fruit-bearing   tree    that   they 

y  ^  found  in  their  progrefs  of  almoft  a  thoufand  milesj  there- 
by rendering  the  wildemefs  utterly  uxMnhabitabk  to 
a  people  deftitute  of  agriculture,  and  who  could  noc 
always  depend  for  fubfiftence  upon  their  fuccefs  in  hunt- 
ing.  From  this  example  we  fee  that  the  frequent  wars 
arifmg  from  the  barbarous  character  of  ancient  nations^ 
would  compel  them  to  feek  fubfiftence,  not  from  the 
fruit  of  fored  trees,  but  from  grain,  which  fpeedily  ar- 
rives at  maturity,  and  which  when  deftroyed  can  ibon 
be  renewed.  Thus  war  becomes  a  lefs  wafteful  fcourge 
to  tlie  human  race,  and  communities  are  enabled  fpeed- 
ily to  recover  from  the  devaftation  which  it  produces* 
Had  the  nations  of  Europe  depended  for  fubfiftence 
upon  any  fruits  which  could  not  be  fpeedily  reftored 
when  dcftroyed,  it  is  evident,  that,  in  the  late  ianguinary 
confli£l,  the  greater  number  of  them  muft  have  been  ir-» 
rctrievably  ruined. 

Men  rithcr     Hence  it  appears  that  the  cultivation  of  phnts  of  an- 

graiiu  nu^I  growth,  as  a  fourcc  of  fubfiftence,  is  favourable 
to  the  permanence  of  civilization  in  tlie  world  ;  and 
that  before  nations  can  venture  to  rely  for  their  fub- 
fiftence upon  the  fruit  of  plants  of  flower  growth,  their 
charader  muft  have  arrived  at  a  degree  of  moral  ameli- 
oration far  fuperior  to  what  it  }us  ever  been  known 
to  poflefs. 

Of  annual  plants  cultivated  for  fruit,  wheat  has  al- 
ways been  accounted  the  moft  valuable.  This  has  pro- 
bably arifen  from  the  extreme  facility  with  which  the 
flour  of  it  undergoes  a  procefs  of  fermentation,  which 
renders  it  capable  of  becoming  a  more  light  and.  agree- 
able kind  of  bread  than  the  flour  of  any  other  grain. 

This 
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This  quality  is  believed  to  arife  from  a  quantity  of  a  Vegetable! 
fubftance  contained  in  wheat  that  is  of  the  fame  nature 
with  the  gluten,  or  glue,  that  is  prepared  from  animal 
bodies.  In  other  refpe&s,  however,  it  does  not  ap- 
pear that  wheat  is  more  valuable  than  fome  other  kinds 
of  grain :  by  means  of  long  boiling,  a  given  weight  of 
barley,  or  even  of  oats,  will  render  a  quantity  of  water 
as  thick  or  full  of  mucilage  as  can  be  done  by  the  fame 
weight  of  wheat. 

After  wheat,  oats  have  in  our  country  been  confi-  Oats « rs- 
dered  as  of  very  great  importance.  It  is  a  hardy  and  grain, 
beautiful  plant}  grows  with  little  cultivation,  and  is 
particularly  well  fuited  for  lands  newly  brought  in 
from  a  (late  of  nature,  upon  which  it  was  always  ufed 
as  the  firft  crop,  till  the  introdu£tion  of  the  turnip  huf- 
bandry.  The  meal  of  it  is  ufually  very  coarfely  grind- 
ed, and  mixed  with  a  coniiderable  quantity  of  the  in- 
ner co\'ering  of  the  grain.  Hence  it  has  always  a 
confiderable  degree  of  roughnefs,  and  is  harfh  and  un- 
fuited  to  very  delicate  conftitutions ;  but  this  very 
harflmefs,  from  its  ftimulant  effed,  producing  a  feeling 
of  warmth  in  the  ftomach,  renders  it  more  grateful  to 
perfons  much  expofed  to  the  open  air,  and  accuftomed 
to  hard  labour,  who  account  it  a  hearty  kind  of  food. 
Eflentially,  and  in  its  iutrinfic  qualities,  this  grain  dif- 
fers little  from  fome  others. 

Barley  is  chiefly  valued  in  confequence  of  the  f acili- Barley  ra- 

.,«.,.  ,  .--,.       Iiiable  from 

ty  with  which  it  produces  a  great  quantity  of  faccharine  its  cafv  cot>- 
mattcr  by  the  procefs  of  vegetation  or  malting,  which  Y^^^""  }^  * 
fits  it  for  the  preparation  of   vinous    or  fpirituous  li-fubRance. 
quors.     Peafe  are  alfo  fometimcs  ufed  when  grinded 
into  meal  as  an  article  of  human  food  ;  but,  on  account 
of  their  vifcid  and  indigcftible  quality,  they  can  never 

becomQ 
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Vegetables  become  valuable  in  that  point  of  view,  unlefs  to  pcr- 
Muk     fons  engaged  in  the  open  air,  in  the  moil  adive  and 
^    V      '  fevere  kinds  of  labour. 

Difljerent  In  Other  refpefls,  however,  it  does  not  appear  that 
mfn  are  ^^^^^  ^^  much  difference  in  point  of  quality  or  whole- 
not  cff,  n-  fomenefs  between  the  various  kinds  of  grain  cultivated 
leicnt.  ^^  different  countries*  They  are  all  capable  of  afiording 
nouriihmeot  to  the  human  conflitution,  and  of  pre- 
ferving  it  in  health  and  vigour:  When  grinded  into 
meal,  diey  require  little  farther  prepairation,  and  are 
eafily  made  into  bread,  or  othcrwifc  prepared  for  im- 
mediate confumption,  by  being  mixed  according  to  the 
fancy  or  taile  of  different  nations,  with  a  fmall  quanti- 
ty of  water,  or  any  other  liquid. 
Roots  ofcd  Of  the  roots  which  are  ufed  to  afibrd  fubfiftcnce  to 
w^uman  ^^^^  ^^  potato  has  hitherto  been  the  principal.  The 
reft,  confifting  chiefly  of  carrots,  turnips,  and  parfnips, 
are  never  ufed  as  a  fole  nutriment,  being  rather  adopt- 
ed for  the  purpofe  of  giving  variety  and  relifh  to  other 
food,  and  chiefly  to  butchers  meat.  The  potato,  how- 
ever, is  in  fome  meafure  an  exception  to  this  general 
rule.  It  contains  a  large  quantity  of  ftarch,  which 
does  not  fcem  inferior  to  the  ftarch  prepared  from 
wheat,  fo  far  at  leaft  as  that  ingredient  is  to  be  regard- 
ed as  contributing  to  the  nourifhing  qualities  of  the 
grain.  Its  taftc  rcfembles,  more  nearly  than  any  other 
root,  the  tafte  of  bread }  and  accordingly  it  is  daily 
beginning  to  be  more  extenfively  ufed,  and  to  form  a 
larger  portion  of  the  food  of  the  poor.  The  celebrated 
Dr  Adam  Smith  long  fince  remarked  its  tendency  to 
produce  a  ftrong  and  handfomc  race  of  people,  as  de- 
monftrated  by  its  effeft  upon  the  common  people  of 

Ireland, 
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Ireland,  who  have  for  a  confiderable  length  of  time  in  VeptaUei 
a  great  meafure  fubfifted  upon  it.  Mm. 

It  is  to  be  obfervcd  concerning  all  the  roots  ^o^xber^ 
mendonedi  that  a  crop  of  them  always  contains  a  much^uce  oxmc 
larger  quantity  of  human  food  than  a  crop  of  any  kind  the  fame 
of  grain,  upon  the  fame  extent  of  ground.     A  Scots  ^^^J^^J^ 
acre  of  good  land,  which  will  not  produce  more  than  graim 
1280   pounds  weight  of   oatmeal,  will  eafily  produce 
i6,opo  pounds  weight  of  potatoes,  and  will  fometlmes 
in  favourable  feafons  produce  25,000  or  30,000  pounds 
weight  of  that  valuable  root.     Suppofing  one  pound  oiF 
oatmeal  to  contain  as  much  nourifhment  as  two  pounds 
and  a  half  of  potatoes,  ftill  it  is  evident,  that,  where  an 
extent  of  territory  employed  in  the  produ^iion  of  oats 
can  only  fupport  one  million  of  people,  the  fame  terri- 
tory employed  in  the  cultivation  of  potatoes  will  fup- 
port five  millions  of  perfons. 

Potatoes,  however,  and  all  the  other  roots,  have  hi-The*'^^^ 

fedlaslbod. 
therto  poffeffed  thefe  radical  defers:  The  carriage  of  The  tranC 

them  is  extremely  expenfive,  in  confequence  of  their  ^|J^^^^ 
weight,  arifing  from  the  vaft  quantity  of  moifture  they  penfive. 
contain.     Hence  they  can  only  be  cultivated  in  abun- 
dance  in  the  vicinity  of  great  towns,    or  where  they 
are  meant  to  be  confumed  upon  the  farm  as  the  food  of 
cattle. 

Roots  arc  alfo   incapable  of  long  prefervation.     In  Arc  unfit 
the  winter  they  are  deftroyed  by  froft,  and  in  fummer  p°efcmi- 
by  heat,  which  caufes  them  to  vegetate  or  to  corrupt  j  ^®^ 
both  of  which  changes  render  them  unfit  to  be  ufed  as 
food. 

Thefe  roots  are  alfo  much  more  bulky  than  grain  i'^7^^5'' 
proportion  to  the  quantity  of  nourifhment  contained  in  mach. 
them.     Hence  they  arc  rendered  lefs  fit  to  be  confu- 
med 
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Vegetables  mcd  by   pcHbns    engaged    in    fedentary   profeffions. 
hUtL     Such   pcrfons   accordingly   feldom  fail  to  find   them 
"        hurtful  to  the  ftomach,  by  their  bulkineffy  and  dieir 
tendency  to  injure  the  powers  of  digeftion,  by  produ- 
cing flatulencies  and  other  unpleafant  confequences. 
'^^^her^n        On  the  wholei  the  difference  between  thefc  fuccn* 
ler  from'    Init  roots  and  the  grain  of  com  pbnts  feems  to  amowtt 
^^"'        Co  thisy  thatf  although  they  are  both  formed  of  fimibr 
fubilanceS)  the  potato  being  analogous  to  wheat,  and 
the  carrot  and  parfoip  to  rye,  or  rather  to  barley,  after 
it  has  been  converted  into  malti  yet,  as  the  roots  am 
formed  in  the  bofom  of  die  foil,  and  are  of  a  looCe  and 
watery  texture,  their  formation  requires  from  nature  a 
{lighter  efibrt  than  the  bringing  to  perfcfHcm  the  (mail 
grains  which  are  produced  in  the  air  at  the  top  of  oom 
plants.    She   therefore  compenfates,   by  an  abundant 
crop,  the  diminifhed  quality  of  her  work. 
It9w  rliry       Hence  it  has  appeared  an  important  problem  in  eco* 
teiHitrrd     nomics»  to  devife  a  plan  by  which  the  fucculent  roots 
Viluitu     ^^   vegcubles  may  be   deprived  of  their  fuperiuous 
guiu.        moidurc,  that  thus  human  art  may  perform  for  them 
what  nature  lias  not  accomplifhcd ;  and  that  they  may 
l>ti  rendered  completely  equal  in  value  to  grain  in  point 
c>f   qualityi    while   in  quantity  they  are    (o  fuperior. 
With  this  view  different  procefles  have  been  adopted. 
Potatoes  have  been  grated  down   in    their  raw  ftate, 
iwifft.      unci  repeatedly  wafted  with  water ;  the  refuk  of  whidi 
operation  iS|  that  the  ftarch  contained  in  them  is  ob» 
tained  with  great  labour,  but  tlie  reft  of  the  root  is  loft) 
and  this  operation  cannot  be  applied  to  other  kinds  of 
roots  with  fucccfs.     Another  mode  of  accomplifhing 
9H'Ar  ui     the  ol>je£t  was  dcvifed  a  few  years  ago  by  M.  Grcnet, 
llZiT^'M\d  pubUftied  in  the  Journal  of  the  Lyceum  of  Arts 
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«f  Paris.  It  is  performed  in  this  maimer:  The  P^^-^*T^^*^ 
toes  moft  firft  be  boiled  by  the  heat  of  the  fteam  of  Man. 
boiling  water,  without  touching  the  water  itfelf.  They  • 
ate  then  ftript  of  their  fkin,  and  allowed  to  cool,  and 
made  ufe  of  in  the  following  way  i-^A  white-iron  tube 
of  two  inches  diameter,  and  eight  inches  in  length, 
open  at  the  one  end  and  clofe  at  the  other,  is  erery* 
where  perforated  with  fmall  holes,  and  a  round  piece 
of  wood  is  prepared,  which  eafily  goes  into  the  tube, 
but  which  at  the  fame  time  fills  it.  Things  being 
thus  in  readinefs,  a  quantity  of  the  potatoes,  boiled  as 
already  mentioned,  is  put  into  the  tube  till  it  is  fuU. 
They  are  then  forcibly  rammed  down  with  the  round 
piece  of  wood  or  pifton ;  the  confeqnence  of  which 
operation  is,  that  they  are  forced  through  the  little 
holes  in  the  fides  of  the  tube,  and  come  out  in  the  fhape 
of  worms.  They  are  received  upon  linen  cloths,  co- 
vered with  unfized  paper,  and  dried  in  the  heat  of  the 
fun,  or  in  a  warm  room.  The  fmall  pieces  muft  be 
fiirred  from  time  to  time ;  and  it  is  faid,  that  in  lefs 
than  1 2  hours,  the  preparation  dries  fo  as  to  be  capable 
of  being  preferved. 

The  defe£t  of  this  procefs  evidently  is,  that  it  is  a 
petty  operation,  which  can  only  proceed  flowly,  and 
upon  a  diminutive  fcale.  It  is  therefore  unlikely  to 
be  adopted  in  the  great  operations  of  an  extenfive 
agriculture,  as  a  mode  of  preparing  or  preferving  hu- 
man food. 

At  the  beginning  of  the  year   1802,  another  pro-MrFor- 
cefs     for     accomplifhing    this    important    objefl:    wasccfsfor 
contrived  by  Robert  Forfyth,  Efq.  advocate.     Of  this  ^^^^^'^^Ym^ 
procefs,  we  are  authorized  to  give  the  following  ac-tlour. 
count : 

The 
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Tlie  whole  difficulty  of  difborera^  a  proods,  vizll 
the  Tiew  to  render  fafmlmf  nxMs  as  eafiljr  pveSawtA 
and  tranfpoited,  and  tfacicfoic  in  every  Tcfpe£^  as  ¥a- 
Inablc  as  grain,  arifes  firom  our  not  haTxng  die  coa- 
mand  of  fudi  a  degree  of  fteady  and  Tigoroos,  bat 
moderate  beat,  as  viU  dcprire  them  of  their  moiftne, 
while  at  the  fame  time  they  axe  pierented  from  being 
burnt  or  (corched  in  die  way  that  coffee-beans  are 
treated  before  being  grinded.  This  requifite  d^ree 
of  heat  may  be  obtained  in  a  very  cheap  and  eafy  man- 
ner, by  making  ufe  of  the  fteam  of  boiiii^  water, 
v^iich  nerer  can  bum  any  yegetable  fubftance.  Upon 
this  principle,  Mr  Forfyth's  procefs  is  founded,  and  is 
condo£led  in  the  following  manner : 

ift.  Let  a  quantity  of  potatoes,  or  carrots,  or  paii^ 
nips,  &c.  be  waihed,  and  then  cut  or  chopped  into 
Tery  (mall  pieces. 

2dly,  Lay  them  upon  a  metallic  pbte,  and  dry 
them  with  the  heat  of  fteam  tranfmitted  through  the 
metal.  They  are  then  in  a  ftate  analogous  to  grain, 
and  feem  capable  of  being  preferred  for  any  length  of 
time 

3dly,  Reduce  them  into  flour  or  meal,  by  grinding 
in  any  mill,  or  with  any  inftrument  capable  of  grind- 
ing grain. 

The  meal  or  flour  thus  prepared  has  no  tendency  to 
attrad  moifture  from  the  atmofphere,  and  may  be  pre« 
ferved  during  any  length  of  time,  if  clofely  preflfed  or 
packed.  Without  this  precaution,  Mr  Forfyth  has 
preferred  it  for  twelve  mondis,  when  it  had  been 
coarfely  grinded  in  a  coflTee-mill. 

The  drying  procefs  is  not  tedious.  As  potatoes 
contain  a  great  quantity  of  ftarch  or  gummy  matter, 

2  die 
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Ac  pieces  of  them,  while  drying,  are  apt  to  adhere  to  Ve(?ctabl« 
each  other;  they  muft  therefore  be  frequently  turned    ^jJun/ 


mS 


9r  ftirred   during  that  part  of  the  operation.     When  **" 
dry,  they  are  ahnoft  as  hard  as  barley,  and  tafte  fonie«* 
what  like  the  (kin  of  a  roailed  potato* 

Carrots  and  parfnips  contain  lefs  gummy  matter. 
They  require  lefs  attention  while  drying,  and  do  not 
become  fo  hard.  They  may  be  grinded  with  eafe. 
Their  flour  is  very  fweet  to  the  tafte.  Its  fmell  is 
fragrant,  and  though  the  tafte  of  the  roots  cannot  be 
faid  to  be  altered,  it  is  rendered  rich  and  agreeable 
by  the  concentration  produced  by  the  procefs.  This  . 
is  more  particularly  the  cafe  with  regard  to  the  parf- 
nips. Their  meal,  when  coarfely  grinded,  and  expofed 
to  the  air  for  a  month  or  two,  lofes  its  grateful  Dnell^ 
but  the  tafte  continues  unchanged*  The  tafte  is  com- 
municated Yery  rapidly  to  lukewarm  water,  by  pouring 
it  upon  the  meal,  fo  that  it  may  probably  prove  of 
foine  value  when  fubje£ied  to  the  vinous  fermentation  ; 
and  it  feems  not  improbable,  that  if  fugar  is  ever  to 
be  produced  in  abundance  from  plants  of  European 
growth,  it  muft  be  by  preparing  them  according  to 
this  procefs. 

Mr  Forfyth  performed  his  experiments  with  a  fteam 
apparatus,  which,  with  fome  alterations,  may  prove 
not  unfuitable,  when  ere£ied  upon  a  great  fcale. 

A,  Plate  XIII.  fig.  5.  a  (hallow  veflel  of  tinned  plate,  Mr  For- 
commonly  called  wW/^  w/i,  one  foot  fquare,  and  two^'^"'*^^** 

.  ^    '  T  '  apparatuv 

inches  in  depth,  for  containing  fubftances  to  be  dried. 

B,  a  fmall  round  veflel,  in  which  water  is  kept 
boiling  by  a  lamp,  C,  with  three  wicks. 

D,  a  tube,  by  which  the  fteam  pafles  into  E,  which 

contains 
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Vegrtablct  contains  the  drying  veilel  A^  and  is  clofely  fcridered  all 

Mfto.     round  to  the  bottom  of  it. 
'  F,   a   tube,   by   which  the  water   formed  by   the 

condenfed  fteam,  flows  from  the  fteam  veflel,  E» 
back  into  the  boiler  B,  entering  at  the  bottom  of 
the  boiler. 

G,  a  crooked  tube,  by  which  the  fuperfluous  ftetm 
efcapes  into  the  open  air.  ^  It  is  crooked,  that  it  may 
retard  the  paflage  of  the  (learn  wh«tf 'Ihe  veflel  is  at 
work,  which  forces  it  to  depodte  more  of  its  heat  od 
the  bottom  of  the  Jrying  veflel  A. 

H,  a  tube  by  which  the  boiler  B  is  filled  with  hot 
water. 

I,  a  tube  paffing  up  through  the  centre  of  the  boiler, 
and  fenring  as  a  chimney  to  the  lamp  C.  It  does  not 
communicate  w?t!i  the  water  in  the  boiler. 

K  (hews  the  figure  of  the  cover  of  the  drying  reflel 
A.  The  cover  has  a  groove  or  gutter  LL,  paffing 
found  its  lower  edge.  The  vapour  which  rifes  from 
the  roots  when  drying,  condenfcs  on  toucljing  the  cover, 
and  flows  down  to  the  gutter,  from  which  it  efcapes  in 
the  ftate  of  water,  by  a  hole  left  for  tliat  purpofe  at 
each  comer.  "^Fhe  cover  is  only  ufcd  for  the  neatnefs 
requisite  in  making  experiments. 

The  whole  is  fupported  by  four  moveable  feet,  at- 
t:iclied  to  the  comers  of  the  drying  vclTel  A,  but  not 
appearing  in  the  figure.  Every  part  of  it  is  made  of 
white  iron  or  tinned  plate. 

Inftead  of  the  lamp  C,  a  fmall  iron  pan  filled  with 
pieces  of  burning  charcoal,  was  fomctimes  ufed  to  keep 
the  water  boiling,  and  a  dill  more  convenient  plan 
m'as  at  times  adopted  during  the  winter  feafon.  It 
conHiled  of  reding  tlic  bottom  of  die  boiler  B,  upon 
I  '  the 
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the  fjrant  of  the  gnte  of  ilie  chamber,  while  a  fire  was  Vcj^tihio 
burnmgy  the  reft  of  the  inftrument  being  at  the  fame    c^Ttie. 
Qsm  fuppotted  by  2i  n)p«   attached  to  the  back  of  ^""^^^^^^^ 
diatr^  to  a  nail  or  peg  in  the  wall  for  hanging  m  pic-* 
Itu^  or  to  anjr  other  convenient  ftipport.     When  ufed 
in  tliii  laft  manner,  however,  tlie  inftrument  has  this  ^ 
defeat  thai  the  water  in  the  tube  H  boiis  over  at  times 
imo  the  fire»  which  might  be  avoided^  by  placing  the 
tube  on  the  oppofite  fide  of  the  boiler. 

Upon  the  above  contrivance  it  may  he  remarked^ 
tiiat  a  kUii  formed  of  a  large  metallic  plate,  heated  by 
tht  ileam  *  of  boiling  water,  may  prove  valuable  in 
many  proceHes.  In  p articular ,  it  wiH  probably  b^ 
found  tifeful  for  drying  maltj  wldi  a  view  to  prevent 
die  ale  formed  of  it  from  having  a  brown  colon n  It 
may  alfoi  perhapSj  be  ufed  with  fuccefs  for  drying 
lirheat  that  i$  intended  to  be  fouTi,  to  prevent  the  fu- 
crop  from  fuffering  by  mildew,  as  will  be  after- 
Vard:^  mentioned;  and  it  affords  a  ready  and  cheap 
Isodc  of  drying  not  only  roots,  bnt  all  vegetable  pro- 
[dudioTis,  without  burning  them,  or  altering  their  t;)fte 
.  m  other  eCential  properties. 
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•F  TBS    MOST    PROPER   lUNCS   OF    VEGETABLEi   TO  £& 
aAI«£0  EOR  THE  PURPOSES  OF  FEEDING  CATTLE* 

TMotTGH  this  muft  be  an  article  of  the  utmoft  con- 
fecpiencc  to  ercf  f  farmer,  we  do  not  find  that  it  has  been 
much  confidered-  Dr  Anderfon  feflns  to  have  been 
Ae  firll  writer  on  :igricuhure  u-ho  hag  properly  at- 
tended to  tliis  fubjeft  \  and  what  he  has  wrote  upon 

VoL-L  E  it- 
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Te|^ab7e«  it,  is  rather  a  catalogue  of  defiderata,  than  an^  thin^ 

GMtle.    cHe :  and  indeed  the  defiderata  on  this  fubjeci  are  (9 

"■    '  many  and  fo  great,  that  we  muft  acknowledge  ourfelTet 

▼ery  anabie  to  fill  them  up,      ■  To  attain  to  a  compe* 

tent   knowledge  in  this  refpe£l,  the  following  dm^ 

Qaantifs  c*  muft  be  taken    into  confideration.      (1.)  The   whole- 

ictjuifiu  for  fomeneis  of  the  food  for  cattle,  with  regard  to  heahE 

^^^^^        and  ftrength,  or  fatnefs.     (2.)  The  quantity  that  any 

extent  of  ground  is  capable  of  yielding.      (3.)  The 

quantity  neceflfary  to  feed  the  difierent  kinds  of  cattle. 

(4.)  The  labour  of  cultixation ;  and,  (5.)  Hie  foil  they^ 

require  to  bring  them  to  perfeciioni  and  the  etkck  they 

have  upon  it. 

With  regard  to  the  wholefomenefs,  it  is  plain,  that 
as  the  natural  food  of  wild  cattle  is  the  green  fucculenr 
plants  they  meet  with  all  the  year  round,  food  of  thir 
kind,  cotdd  it  be  had,  muft  be  preferable  to  hay ;  and 
accordingly  we  find  that  cattle  will  always  prefer  fuc* 
culent  vegetables  where  they  can  get  them.  To  find 
plants  of  this  kind,  and  having  proper  qualities  in  o» 
ther  refpe^ls,  we  muft  fearch  among  thofe  which  con- 
tinue green  all  the  year  round,  or  come  to  their  great* 
C!»»)baipfi,  ^^  perfe£kion  in  the  winter  time. — Of  thefe,  cabbages 
their  pro-  bid  fair  for  holding  the  firft  place ;  both  as  being  very 
fucculent,  and  a  very  large  -quantity  of  them  growing 
upon  a  fmall  fpace  of  ground.  In  Mr  Young's  Six 
Months  Tour,  we  have  an  account  of  the  produce  of 
cabbages  in  many  different  places,  and  on  a  variety  of 
fc'ils.  The  produce  by  Mr  Crow  at  Keplin,  on  a  clay 
foil,  was,  on  an  averajge  of  fu  years,  35  tons  per  acre| 
by  Mr  Smelt  at  tjie  Leafes,  on  a  famiy  gravel,  18  tons 
per  acre  j  by  Mr  Scroop  at  Dauby,  on  an  average  of 
fii  ycarsi  37,tou5  per   iicrc:  and  the  general  average 

of 
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rf  all  the  accounts  given  by  Mr  Young,  is  36  tons  perVegrtkbies 

^  ^  "  food  for 

•ere,  Cattlew 

Cabbages,   however,   have   the   great  inconveniency        '    "' 
of  fometiEnes  imparting  a  difagreeable  flavour  to    the 
milk  of  cows  fed  with  them,  and  even  to  the  flefh  of 
odicr  cattle.     This,    it  is  faid,    may  be  prevented  by 
carefully  picking  off  the  decayed  and  withered  leaves  : 
ftnd  very  probably  this  is  the  cafe ;  for  no  vegetable 
inclines  more  to  putrefadion  than  this ;  and  therefore 
pmicular  care  ought    to  be  taken  to  pull  off  all  the 
leaves  that  have  any  fymptoms  of  decay.     Dr  Prieftley  Air  render- 
found  that  air  was  rendered  noxious  by  a  cabbage  leaf  by  them. 
remaining  in  it  for  one  night,  though  the  leaf  did  not 
(hew  any  fymptom  of  putrefadlion.— For  milch  cows, 
probably,  the  cabbages  might  be  rendered  more  proper 
food  by  boiling  them. 

The  culture  of  the  turnip-rooted  cabbage  has  lately  Tumip- 
been  much  pradifed,  and  greatly  recommended,  par-^^agc.  ^* 
tlcularly  for  the  purpofe  of  a  late  fpring  feed ;    and 
feems   indeed    to  be  a   mod  important  article  in  the 
fanning    economy,    as   will  be   fliown   in   its   proper 
place. 

Turnips  likewife  produce  very  bulky  crops,  though  xumip?. 
far  inferior  to  thofe  of  cabbages.  According  to  Mr 
Young's  calculations,  the  fined  foil  does  not  produce 
above  five  tons  of  turnips  per  acre.  In  this  refpcft, 
however,  great  varieties  occur,  as  will  be  afterwards 
mentioned  ;  and  turnips  poffefs  the  advantage  of  flourifli- 
ing  upon  a  poorer  foil  than  cabbages. 

Carrots  are  found  to  be  an  excellent  food  for  cattle  Carrots, 
of  all  kinds,  and  are  greatly  relifhed  by  them.      In  a 
rich  fand,  according  to  Mr  Young's  account,  the  pro- 
duce of  this  root  was  200  bulhels  per  acre.     In  a  finer 
E  2  foil, 
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Vegetables  foii^  It  ^ras  640  bufiids  p^  acre.  A  lean  hog  wm  6fe# 
Ctttle.  ted  by  carrots  in  ten  days  time :  he  ate  196  lb. ;  anl 
'  ■  his  fat  was  very  fine,  white^  firm,  and  did  not  boil  a* 
way  in  the  drefluig.  They  were  prefened  to  tuinipa 
by  the  cattle  -,  whichf  having  ufted  the  canrotSy  fixm 
became  fo  fond  of  them,  as  with  difficulty  to  be  made  to 
eat  the  turnips  at  all.  It  is  probable»  indeedj  that 
carrots  will  make  a  more  wholefome  food  for  catlte 
than  either  cabbages  or  turnips,  as  they  are  ftiongly  aa^ 
tifeptic  \  mfomuch  as  to  be  ufed  in  poultices  for  coned* 
ing  the  (anies  of  ulcers.  It  is  probably  owing  to  this» 
that  the  milk  of  cows  fed  on  carrots  is  tiever  found  U^ 
harp  znf  bad  tafte.  Six  horfes  kept  on  them  throu^ 
the  winter,  without  oats,  performed  their  work  as  ufualt 
and  looked  equally  welL  This  may  be  looked  upon  af 
a  proof  of  their  falubrity  as  a  food  ^  alid  it  certainly  can 
be  no  detriment  to  a  farmer  to  be  (b  much  veriant  in 
medical  matters,  as  to  know  the  impropriety  of  giving 
putrefcent  food  to  his  cattle.  It  is  well  known  what  % 
prodigious  difference  there  is  in  the  health  of  the  hu* 
man  fpecies  when  fed  on  putrid  meats,  iU  comparUoQ  of 
what  they  enjoy  when  fupplied  with  food  of  a  contrary 
nature ;  and  why  may  there  not  be  a  difierence  ia  the  ^ 
health  of  beads,  as  well  as  of  men,  when  in  fimilar  cir* 
cumftances  ?-»It  is  alfo  v^  probable,  that  as  carroCt 
are  more  folid  than  cabbages  or  tumips*  they  will  go 
much  farther  in  feeding  cattle  than  either  of  theau 
The  above-mentioned  example  of  the  hog  feeme  fomo 
kind  of  confirmation  of  this  :  he  being  fed,  for  ten  daye 
together,  with  2 lib.  leCs  weight  (^  carrots,  than  what 
an  ox  devoured  of  cabbages  and  hay  in  one  day.  There 
is  a  great  difproporrion,  it  muft  be  owned,  between  the 
bulk  of  an  ex  and  that  of  a  hog  i  but  we  can  icarce 
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tluiik  that  an  ox  wiD  eat  as  much  at  a  time  as  ten  hoes.  Vegetablet 

frwwl  for 

Ac  Parlington  hi  Torkfliire>  ao  work  borfes,  four  bul-    cattle. 
lockSf  and  fix  milch  cows,  were  fed  on  the  carrots  that '      '^     -^ 
grew  on  three  acresi  from  the  end  of  September  till  the 
beginning  of  May  (  and  the  animals  nerer  tailed  any 
odier  food  but  a  little  hay.    The  milk  was  excellent, 
and  30  hogs  were  fattened  upon  what  was  left  by  tho 

C9rttfe» 

Potatoes  likewife  appear  to  be  a  very  palatable  food  for  Potatoes. 
^  kinds  of  cattle;  and  not  only  oxen,  hogs,  &c.  are  eafily 
fed  by  means  of  them*  but  even  poultry.  According  to 
a  correfpondent  of  the  Bath  Society  *,  "  roafting  pork 
it  never  fo  vnoiSt  and  delicate  as  when  fed  with  potatoes, 
and  killed  firom  the  bam  doors  without  any  confine- 
flient.  For  bacon  aiki  hams»  two  bufliels  of  pea^med 
ftottld  be  well  incorporated  with  four  buihels  of  boiled 
potatoes,  which  quantity  will  fat  a  hog  of  twelve  ftone 
(fourteen  pounds  to  the  done).  Cows  are  particularly 
kmd  of  them :  half  a  bulhel  at  night,  and  the  fame  pro- 
pordoo  in  the  morning,  ¥rith  a  fmall  quantity  of  hay,  is 
fiiffident  to  keep  three  cows  in  full  milk ;  they  will 
yield  as  much  and  as  fweet  butter  as  the  beft  grais.  In 
fattening,  cattle^  I  allow  them  all  they  will  eat :  a  bead 
of  about  35  ftone  will  require  a  bufhel  per  day,  but  will 
fatten  one-third  fooner  than  on  turnips.  The  potatoes 
(hould  be  clean  wafhed,  and  not  given  until  they  are 
dry.  They  do  not  require  boiling  for  any  purpofe  but 
fattening  hogs  for  bacon,  or  poultry ;  the  latter  eat  them 
greedily.  I  prefer  the  champion  potato  to  any  fort  I 
eicr  cultivated.  They  do  not  anfwer  fo  well  for  horfes 
£3  and 

—        -  r         -  I 

•  (MUrs  ^njl^4^m  on  AzfUtUtwrty  ^,  toI.  Hi,  art.  x5. 
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Vegetables  and  colts  as  I  txpt£ked  (at  leaft  they  hare  not  with  ine% 
Cattle,    though  feme  other  gentlemen  hare  approved  of  them  as. 
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■*^  fubftitutes  for  oats.** 

The  above*mentioned  vegetables  have  all  of  them, 
the  property  of  pulverizing  or  foftening  the  foil  i  and 
this  is  certainly  a  very  valuable  qualification  :  but  carrots 
and  cabbages  will  not  thrive  except  in  foils  that  are  al^. 
ready  well  cultivated ;  while  potatoes  and  turnips  may  be. 
ufed  as  the  firft  crops  of  a  foil  with  great  advantage, 
la  this  refpeft,  they  are  greatly  fuperior  to  the  others^ 
on  account  of  the  encouragement  which  they  give  to  the 
cultivation  of  wafte  lands. 
Buck.  Buck-wheat   {Polygonum  fagopyrum)  has  been  lately 

^  *^*  recommended  as  an  ufeful  article  in  the  prefent  as  wett 
as  other  refpe£ls.  It  has  been  chiefly  applied  to  the 
feeding  of  hogs^  and  efteemed  equal  in  value  to  barley  \ 
it  is  much  more  eafily  ground  than  barley,  as  a  malt- 
mill  will  grind  it  completely.  Horfes  are  very  fond  of 
the  grain  j  poultry  of  all  forts  are  fpeedily  fattened  by 
it ;  and  the  bloflbm  of  the  plant  affords  food  for  bees 
at  a  very  opportune  feafon  of  the  year,  when  the  mea- 
dows and  trees  are  moftly  ftripped  of  their  flowers. 
Probably  the  grain  may  hereafter  be  even  found  a  ma- 
terial article  in  diftillation,  (hould  a  fufficient  quantity 
be  raifed  widi  that  view.  From  the  fuccefs  of  fome  ex- 
periments detailed  in  the  Bath  Society  Papers,  and  for 
which  a  premium  was  beftowed,  it  has  been  inferred, 
that  this  article  ought  in  numerous  cafes  to  fuperfede 
the  praftice  of  fummer-fallowing. 
WTiins  an  Whins  have  lately  been  recommended  as  very  pro- 
food  fo"^  P^^  ^^^^  ^^^  cattle,  efpecially  horfes  •,  and  are  recom- 
horfcs.  mended  by  Dr  Anclerfon  in  a  particular  manner.  They 
have  t^iis  advantage,  tliat  they  require  no  culture,  and 

grow 


trow  on  the  very  w<nril  lbU&  but  they  are  troabIefoini»Vejretab!et 
to  cut»  and  require  to  be  bruifed  m  a  mill  conltrutted  Carti 
foft  thii^rpofe ;  neither  is  die  ground  at  all  meliora- 
ted by  letting  whins  grow  upon  it  for  any  length  of 
time.  Notwithftanding  thefe  difadvantages,  however^ 
as  whins  continue  green  all  the  year  round,  and  when 
bruiied  will  afford  an  excellent  fucculent  food,  which 
feems  poiFefled  of  ilrongly  invigorating  qualities,  they. 
may  be  looked  upon  as  the  cheapeft  winter  food  that 
can  poffibly  be  given  to  cattle.-r-*According  to  the  caU 
culations  of  Mr  Eddifon  of  Gateford,  a  (ingle  acre,  wcl) 
ooppcd  with  whins,  will  winter  fix  horfe$.  At  three  or 
four  years  growth,  the  whole  crop  ihould  be  taken,  cut 
cbfe  to  the  ground,  and  carried  to  the  mill,  in  which 
the  whins  are  to  be  bruifed,  and  then  given  to  the  hor- 
fes.  Four  acres  ought  to  be  planted,  that  one  may  be 
nfed  each  year,  at  the  proper  age  to  be  cut;  and  he 
reckons  th^  labour  of  one  man  fufficient  for  providing 
food  to  this  number  of  horfes.  He  (ays  they  all  prefer 
the  whins  to  hay,  or  even  to  com.  > 

The  herb  called  bumet  has  likewife  been  recom- Burnet. 
mended  as  prop^  food  for  cattle,  on  account  of  its  be* 
ing  an  evergreen  ;  and  further  recommended,  by  grow- 
ing aUnoft  as  fail  in  ijtnnter  as  in  fummer.  Of  this  hcrb^ 
however,  we  have  very  various  accounts.  In  a  letter 
addrefled  by  Sir  James  Caldwell,  F.  R.S.  to  the  Dublin 
Society,  the  culture  of  this  plant  is  ftrongly  recommend- 
ed, on  the  authority  of  one  Bartholomew  Rocque,  far- 
mer at  Walham-Green,  a  village  about  three  miles  fouth-* 
veft  of  London. 

What  gave  occafion  to  the  recommendation  of  this  Rrcnm- 
plant,  was,  that  about  the  year  1760,  Mr  Wych,  chair- ^^"^"j^J^^^^ 
Qun  pf  the   committee  of  Agriculture  of  the  Londoa   ^^^iwe^ 
^  4  Society 


ft  <MMite» 

YegeiablesSotiayfdr'the  «liediM|em6ttt  of  ftrtli  ttumufMhlfM^ 
Gittie.    and  commercey  tsant  to  Rutqlia  (who  waft  beoome  verf 
^'"'^'•^^cimiiciit  by  th«  fMHitUni  he  had  rMtived  from  the  lb# 
diety),  c^Ad  told  him,  he  had  beelk  thhihiiigi  thftt  te 
there  dte  mmy  atdflnk  yMA  ftibfift  wfaoHy  «^oii  the 
fruits  of  the  etttA,  Aere  muft  ceHaiflly  be  fome  pfamt 
«r  herb  lit  for  them  that  nsMhilf  vegetates  hi  wiiiteri 
6therwtfe  we  maft  believe  the  Creator,  infinitely  trIfiB 
ind  good,  to  bilre  made  cteaittres  without  providliig 
for  thear  fiibQftenee )  and  that  if  diere  had  been  h^ 
fnch  phau  or  faeibe,  many  ft>eeiet  of  M^mab  wmiM 
have  petithed  befote  we  took  them  OM  of  the  handl  of 
Mature,  and  provided  for  them  dry  meat  u  a  ftalbs^ 
wheni  indigenonft  phbta  hairing  been  indiferimltiiielf 
excluded,  under  the  name  of  w^ds,  fVom  cultivated 
fields  and  places  fet  apart  for  natimil  grafs,  green  Of. 
freih  meat  was  no  longer  to  be  found. 

Rocque  allowed  the  force  of  this  reafoning  $  but  faidy 
the  knowledge  of  a  grafs,  or  artificial  pafture,  diat 
would  vegetate  in  winter^  and  produce  green  fodder 
for  cattle,  was  loft ;  at  leaft,  that  he  knew  of  no  fuch 
plant. — Mr  Wych,  however,  knowing  how  very  great 
the  advantage  would  be  of  discovering  a  green  fodder 
for  winter  and  early  in  the  fpring,  wrote  to  BerUy  and 
alfo  to  fome  confiderable  places  in  Sweden,  ftating  the 
fame  argument,  and  aiking  the  fame  queftion.  His  an« 
fwers  to  thefe  letters  were  the  fame  that  had  been  given 
by  Rocque.  Hiey  owned  there  muft  be  fuch  pknt,  but 
declared  they  did  not  know  it. 

Mr  Wych  then  applied  again  to  Rocque  |  atul  de^ 
fired  him  to  fearch  for  the  plant  fo  much  defired,  and 
fo  ceruinly  exifting.  Rocque  fet  about  this  ieardi 
with  great  affiduity^   and  finding   that  a-  pimpernel^ 

called 


called  htrmty  was  of  very  fpeedy  growth,  and  grcwVppettWei 
aeariy  as  faft  in  winter  as  in  fummer,  he  took  a  handful  cmlew 
of  it  and  carried  it  into  his  ftablC)  where  there  were  '  ' 
fife  horfes ;  every  one  of  which  ate  of  it  with  the 
greateft  eagemefs,  fnatching  it  er en  without  (irft  fmelU 
mg  it«  Upon  the  fuccefs  of  this  experiment  he  went  to 
London,  and  bought  all  the  bumet  feed  he  could  get^ 
amoondng  to  no  more  than  eight  pounds,  it  havmg 
been  only  iifed  m  fiilads ;  and  he  paid  for  it  at  the  rate 
of  4S.  a^pound.  Six  of  the  eight  pounds  of  feed  he 
fewed  upon  half  an  acre  of  ground,  in  March,  in  the 
year  1761,  with  a  quarter  of  a  peck  of  fpring  wheats 
bodi  by  hand.  The  feed  being  very  bad,  it  came  up 
bat  diin.  However,  he  fowed  the  other  two  pounds 
in  the  beginning  of  June,  upon  about  fix  roods  of  ground : 
^  he  mowed  in  the  beginning  of  Auguft ;  and  at 
Mdiadmas  he  planted  off  the  plants  on  about  20  rood 
of  giMnd,  giving  each  plant  a  foot  every  way,  and 
taking  care  not  to  bury  the  heart.  Thefe  plants  bore 
two  crops  of  ieed  the  year  following ;  the  firft  about 
the  middle  of  June,  the  fecond  about  the  middle  of 
September;  but  the  June  crop  was  the  beft.  The 
year  aAer»  it  grew  very  rank  and  produced  two  crops 
rf  feed^  both  very  good.  As  it  ought  not  to  be  cut 
after  September,  he  let  it  ftand  till  the  next  year; 
when  it  (heltered  itfelf,  and  grew  very  well  during  all 
Ae  winter,  except  when  there  was  a  hard  fix)ft;  and 
even  <kiring  the  froft  it  continued  green,  though  it 
was  not  perceived  to  grow.  In  the  March  following 
it  covered  the  ground  very  well,  and  was  fit  to  receive 
cattle. 

If  the  winter  is  not  remarkably  fevere,  the  bumet,i 
though  cut  in  September,  will  be  18  inches  long  in 

March  \ 
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l^^^ian^CT  March  v  anct  it  may  be  fed  from  the  beginning  of  F©» 
C»itle.  kruary  till  May :  if  the  cattle  are  taken  off  in  May^ 
^'■"^**''^**  there  will  be  a  good  crop  of  feed  in  the  begimung  o£ 
July*.  Five  weeks  after  the  cattle  are  taken  off,  it  raa^p 
be  vemoved,  if  that  is  preferred  to  its  ftanding  for  feed* 
It  growg  at  the  rate  of  an  inch  a-day,  and  ia  mad^  inta 
hay  like  other  grafs.  It  may  be  mown  three  times  in 
ttie  fummeit  and  fhould  be  cut  juft  before  it  begins  ta 
iower*.  Six  rood  of  ground  has  produced  1 150  pounds 
at  the  firft  cutting  of  the  third  year  after  it  was  fowed  ;, 
and,  ki  autumn  1 763^  Rocque  ibid  no  Lef&  than  30^ 
buihds  of  the  feed* 

According  to  Rocque,  the  (bit  in  which  bumet  &ou^ 
riOies  bed,  is  a  dry  gravel  -,  the  longed  drought  never 
hurts  it :  and  Sir  James  Caldwell  afierts,  that  he  faw  a 
very  vigorous  and  exuberant  plant  of  this  kind,  growing 
flora  between  two  bricks  in  a  wall  in  Rocque's  groondft 
without  any  communication  with  the  (oil  ^  for  be  had 
cut  away  all  the  fibres  of  the  root  thai  had  ftretched 
ilownward^  and  penetrated  the  earth,  long  before* 

Burnet  vtras  found  equally  (it  for  feedmg  cows,  (heep^ 
and  horfes;  but  the  (heep  muft  not  be  fuffered  to  crop 
it  too  clofe*  Though  no  feed  was  left  among  the  bay» 
yet  it  proved  nouriihing  food  ;  and  Rocque  kept  a  horfe 
upon  nothing  eUe,  who,  at  the  time  of  vrriting  the  ac-^ 
count,  was  in  good  heart,  and  looked  welU  He  a£mw 
ed  alib^  that  it  cured  horfes  of  the  diftemper  called  the 
gremfe^  and  that  by  its  means  he  cured  one  which  waa 
thought  incurable;  but  fays,  it  is  only  the  (irft  crop 
,^^         which  has  this  effefl;. 

XwtA  an  This  is  the  fubltance  of  Sir  James  CaldwelPs  lettei^ 
J^S^b^^r  to  the  DubJin  Society,  at  lead  as  to  what  reganis  the 
Mr*  A^d^*'  «ultttre  of  bumet  \  and,  it  might  reafonably  be  ^x^Oi-n 
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tAt  that  a  plant,  whofe  ufe  was -recommended  to  theVcgirtaWei 

.         .  •  food  for 

public  with  fo  much  parade,  would  foon  have  come  into    cattk. 

iiniverfal  efteem.     We  were  furprifed,  therefore,  on '      ^   "^ 

looking  into  Mr  Miller's  Didlionaiy,  to  find  the  fol* 

kwing   words,   under   the  article  Poterium: — ^^  Thi* 

plant  has  of  late  been  recommended  by  perfons  oflittU 

JkUly  to  be  fown  as  a  winter  pabulum  for  cattle :  bid: 

whoever  will  give  themfelves  the  trouble  to  examine 

the  grounds   where  it  naturally  grows  will   find  the 

plants  left  uneaten  by  the  cattle,  when  the  grafs  about 

them  has  been  cropped  to  the  roots ;  befides,  in  wet 

winters,   and  in  ftrong  land,   the  plants  are  of  ihoxt 

duration,  and  therefore  very  unfit  for  that  purpofe^ 

nor  is  the  produce  fufficient   to  tempt  any  perfon  of 

Ikill  to  engage  in  its  culture;  therefore  I  Mrifh  thofe 

perfons  to  make  trial  of  it  in  fmall  quantities,  before 

they  embark  largely  in  thefe  new  fchemes." — ^Dr  An- 

derfon,   too,   in  his  Eflays  on   Agriculture,    mentions 

the  produce  of  bumet  being  fo   fmall,   as   not  to  he 

worth  cultivating. 

Upon  the  authority  of  Mr    Rocque,    likewife,  theWhite  b«ct 

white  beet  is  recommended  as  a  moft  excellent  food  j^^.^^ 

for  cows ;  that  it  vegetates  during  the  whole  winter, 

confequently  is  very  forward  in  the  fpring ;  and  that 

the  mod  profitable  way  of  feeding  cows  is  to  mow  this 

herb,  and  give  it  to  them  green  all  the  fummer.     It 

grew  in  Rocque's  garden,  during  a  very  great  drought, 

no  lefs  than  four  feet  high,  from  the  30th  of  May  to 

the  3d  of  July  \  which  is  no  more  than  one  month  and 

four  days.     In  fummer  it  grows  more  tlian  an  inch  a- 

day  \  and  is  bed  fown  in  March :  a  buihel  is  enough 

for  an  acre,  and  will  not  coil  more  than  ten  (hillings. 

It  thrives  bcfl  in  a  rich,  deep,  light  foil;  the  ftalks 

die 
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Tejffttbfesare  very  Aickandfucctilmtt  the  eMrs  fhoald  theraf ore 
Qtttie.    ^^  tnem  green* 

Anodier  fpecies  of  be€t  fBeis  dcU),  the  Maagd 
Wursel,  or  R^i  rfSemreiiy^  at  it  has  been  calledf  haa 
been  lately  eitoUed  aft  lood  both  for  man  and  catde  i 
bttt»  after  aU»  feems  only  to  deferte  attention  in  the 
latter  Tiew.  It  is  a  bienmal  pbm  |  the  root  it  large 
and  flefliy,  fometimes  a  foot  m  diameter.  It  rifet  above 
the  gronnd  federal  indues,  is  thickeft  at  the  ti^  taper-* 
ittg  graduaUy  downward.  The  roots  ate  of  varioua 
colours,  white,  ydlow,  and  red }  but  thefe  laft  are  al« 
ways  of  a  much  paler  colour  dian  beetrave.  It  is  good 
fodder  (or  cows,  and  does  not  communicate  any  taRe 
to  the  milk.  It  produces  great  abundance  of  kayeft 
in  fummer,  which  may  be  cut  three  or  four  times  wi^ 
out  injuring  the  plants  The  leaves  are  more  palatable 
to  catde  than  moft  other  garden  plants,  and  are  found 
to  be  Tcry  wholefome.  The  farmers  in  thofe  parts  of 
Germany  where  it  b  chiefiy  cukiTated,  we  are  told| 
prefer  this  fpecies  of  beet,  for  feeding  cattle,  to  calK- 
bages,  principally  becaufe  they  are  not  fo  liable  to  be 
hurt  by  worms  or  infers  >  but  they  think  thejr  are  net 
fo  nouriihing  as  turnips,  potatoes,  or  carroty  and  thai 
cattle  are  not  nearly  fo  foon  fattened  by  thb  root  as  by 
carrots,  parfmps,  or  cabbages.  It  has  even  been  aflferted, 
that  dus  root  afibrds  lefs  nourifliment  than  any  of  thofe 
that  have  been  commonly  employed  for  feeding  cattle* 
Tlin  does  not  correfpond  with  the  pompous  accounts 
wtdi  which  the  public  has  been  entertained.  Upon  the 
whde,  however,  it  is  a  plant  which  feems  to  deferve  die 
attentien  of  our  farmers }  as  on  fome  foils,  and  in  parts- 
cular  circumftances,  it  may  prove  a  very  ufeful  article 
iipr  the  Aove  purpofes« 


tn  Dr  Anderfon'$  Eflays,  we  find  it  recommended  (oVegeubhf 

food  tot 
ttuke  trial  of  fome  kinda  of  grafleS)  which  probably    Cittlc 

would  not  only  anfwer  for  freih  fodder  during  the  ^'**  sheep's  fef- 

terj  but  mig^  alio  be  cut  for  hay  in  fummer*    Thi«  cue  graft. 

is  particulariy  the  cafe  with  that  fpedes  called  Siiep's 

f^cui  grafs.    ^  I  had,  fays  he,  a  finall  patch  of  this 

gra(s  in  winter  1773 ;  which,  having  been  cut  in  the 

nooiidi  of  Auguft  or  September  preceding,  waa  {aved 

fiom  that  period^  and  had  advanced  before  winter  to 

die  length  of  five  or  fix  inches ;  forming  the  dofeft  pile 

that  GQold  be  imagined*    And  although  we  had  about 

fix  weeks  of  very  intenfe  froil,  with  fnow,  and  about 

ether  fix  weeks,  immediately  fucceeding  that,  of  ex* 

ceecUng  keen  froft  every  night,  with  frequent  thaws  in 

the  day  time,  without  any  fnow,  during  which  time  aU 

moft  every  green  thing  was  deftroyed  \  yet  this  little 

patch  continued  all  along  to  reuin  as  fine  a  verdure  as 

any  meadow  in  the  month  of  May  \  hardly  a  point  of 

a  leaf  having  been  withered  by  the  uncommon  feverity 

of  the  weather.     And  as  this  grafs  begins  to  vegetate 

very  early  in  the  fpring,  I  leave  the  reader  to  judge 

what  mig^  be  the  value  of  a  field  of  grafs  of  this  kind 

is  thefe  circumftaoces/' 

Of  taother  kind  of  grals,   called  purple  ftfcue^  Dr  Purple  feC. 
Anderfon  gives  the  following  chara^ler :  ^  It  retained^"^' 
{<s  verdure  much  better  than  rye-grafs  during  the  win* 
ter  leafoo  \  but  it  had  more  of  its  points  killed  by  the 
weather  than  the  former*   It  likewife  rifes  in  the  fpring, 
at  leaft  as  early  as  rye-grafs." 

This  ingenious  farmer,  and  well4mown  author,  has 
alfo  made  experiments  on  the  culture  of  thefe  and  feve« 
lal  other  kinds  of  grafies. 

In  every  branch  of  fcience  aclual  experiment  is  the 

only 
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Vegetables  only  means  by  which  any  real  or  permanent  improire* 
Ottle.  ment  can  be  made.  It  is  in  confequence  of  a  conviflion 
'  of  this  truth,  and  of  the  aftiyc  induftry  which  has  re* 
fulted  from  that  conri£iion^  that  phyTical  fcience  has 
made  fuch  rapid  improvements  in  modem  times. 
Every  experiment  in  the  art  of  agriculture,  when  made 
with  rational  views,  and  reported  with  candour^  is  en- 
titled to  an  uncommon  degree  of  attention.  It  is  not 
only,  as  in  other  branches  of  fcience,  the  only  mode  in 
which  knowledge  or  improvement  can  be  fuccefsfullf 
purfued,  but  the  perfon  who  engages  in  it  ufoally  pof- 
fefles  more  merit  than  the  contriver  of  otherphyfical  expe* 
riments,  on  account  of  the  patient  obfervation  which  he 
is  under  the  neccflity  of  exerting,  in  confequence  of  the 
length  of  time  which  mull  elapfe  before  his  trials  can  be 
Kndered  complete^  The  importance  of  the  fubjed  alfo 
entitles  it  to  particular  regard.  We  have  every  rcafon  to 
believe  that  valuable  plants  will  ftill  be  difcovered,  the  ufe 
of  which  will  give  additional  fertility  to  the  earth,  and 
additional  refources  for  the  fupport  of  the  animals  by 
which  it  is  inhabited.  It  is  certain  at  leaft  that  the  per- 
fon who  introduced  into  any  country  the  ufe  of  the 
turnip  or  potato  plant,  performed  a  more  valuable  fervicc 
to  its  inhabitants,  than  if  he  had  realized  for  them  the 
imaginary  art  of  the  tranfpnutation  of  all  the  metals  in- 
to gold.  We  account  it  unneceflary,  therefore,  to  make 
any  apology  for  inferring  here  Dr  Anderfon's  experi- 
ments upon  feveral  kinds  of  our  native  grafles,  as,  in 
another  part  of  our  work,  we  (hall  have  occafion  to 
ftate  other  experiments  upon  the  fame  fubjed,  which 
have  been  made  by  intelligent  cultivators. 

r.  Purple fefcue grafs.     "Although  this  grafs  is  very 
•ften  found  in  old  paftures,  yet,  as  it  has  but  few  flowcr- 

2  ftaiks» 
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ftalks,  ahd  as  it  is  greedily  eaten  by  all  domeltit  aiii^^^s^ttMtt 
oiais,  thefe  are  feldom  fufiered  to  appear  $  fo  tliat  it    cattle. 
ufually  remains  there  unperceived.     But  it  feems  to       •• 
be  better  able  to  endure  the  peculiar  acrimony  of  the 
dung  of  dogs  than  ahnoft  any  other  plant )   and  iS| 
therefore,  often  to  be  met  with  in  dog^bilb^  as  i  call 
the  little  hiUs  by  road  fides  where  dogs  ufuaily  pifs  and 
dung :  and  as  it  b  aUowed  to  grow  there  undiftor^ 
tAf  the  farmer  may  have  an  opportunity  of  exanxin* 
ing  the  plants  and  becoming  acquainted  with  its  arp* 
pearance. 

^  Tlie  leaves  are  long  and  fmaH,  and  appear  to  be 
roundifh,  fomething  like'  a  wire  \  but,  upon  exaini* 
nation,  they  are  found  not  to  be  tubulated  like  a 
reed  or  rufli ;  the  fide^  of  the  leaf  being  only  folded 
together  from  the  middle  rib,  exa&ly  like  the  (hong 
bent-^a£s  on  the  &a  (hore.  The  fiower-ftalk  is  fmaO^ 
and  branches  out  in  the  head,  a  little  refembiing  the 
wild  oat ;  only  the  grains  are  much  fmaller,  and  the  ear 
does  not  fpread  full  open,  but  lies  bending  a  little  to 
one  fide*  The  ftalks  are  often  fpotted  with  reddiih 
freckles,  and  the  tops  of  the  roots  are  ufually  tinged 
with  the  fame  colour;  from  whence  it  has  probaWy 
obtained  its  diilinftive  name  of  fe/luca  rubra,  or  tei 
{purple j  fef cue. 

**  It  is  often  to  be  met  with  in  old  garden  walks ; 
and,  as  its  leaves  advance  very  quickly  after  cutting, 
it  may  ufually  be  difcovered  above  the  other  graiTes, 
about  a  week  or  a  fortnight  after  the  walks  are  cut. 
Nor  do  they  feem  to  advance  only  at  one  feafon,  and 
then  ftop  and  decay,  like  the  rye-grafs;  but  continue 
to  advance  during  the  whole  of  the  fummer,  even 
tt^hcre  they  are  not  cut-,  fo  that  they  fometiines  at- 
tain 
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Vf rfublei  uiii  a  very  great  length.  Laft  fcafon  (1774)9 1 
Cndu  fured  a  leaf  of  this  gra£i»  that  fpning  up  ia  a  i 
^  corner*  which  was  four  feet  and  four  inches  in  1 
although  not  thicker  than  a  fmall  wire.  It  is  1 
£ury  to  add*  that  thefe  leaves  natundly  tnil  i^on  dM 
ground,  unlefs  where  they  meet  with  tome  ^'■Hrmal 
fupport ;  and,  that  if  any  quantity  of  h  is  fiiimd  to 
grow  for  a  whole  feafon,  without  being  eaten  down  or 
cut,  the  roots  of  the  leaves  are  almoft  rotted,  1»y  tbe 
overlhadowing  of  the  tops  of  the  other  leaves*  befioic 
the  end  of  the  feafon. 
Apprwr-  (c  This  is  the  appearance  and  condition  of  the  plant 
ciilii\«tca  in  Its  nauve  fituation :  as  it  u  feldom  that  it  is  difco* 
^*^*'  vered  but  in  pretty  old  paftures,  and,  as  in  that  ftate 
it  carries  only  a  very  few  feed-ftalks,  it  was  widi  IbaM 
diificulty  that  I  could  collect  a  fmall  handful  of  Ac  feed* 
which  I  carefttUy  fowcd  in  a  finall  patch  of  garden 
mould,  to  try  if  it  could  be  eafily  cultivated.  It  came 
up  AS  quickly  as  any  ofher  kind  of  grafs,  but  was  u 
firil  as  finall  as  hairs ;  the  leaves,  however*  advanced 
apace;  xad  were,  before  autumn,  when  the  grain  with 
which  they  had  been  lowed  was  cut  down,  about  16 
or  iR  inches  in  length;  but  having  been  fown  very 
thin,  it  was  neceflary  to  pick  out  fiime  other  kinds  of 
l^r;iU  that  came  up  amongft  it,  left  it  might  have  been 
t  hokcd  hy  them.  Early  the  nest  fpring  it  advanced  with 
pnNiigious  vigour,  and  the  tufts  that  were  fonned  from 
«*vc»i  y  ford  became  exceeding  large ;  {6  that  it  qntcidy 
MM  th<'  whole  grotmd.  But  now  the  leaves  were  aU 
•noil  ;iii  hnud  as  fhofe  of  common  ryc-grafs,  and  the 
twii  lidi«%  only  inclined  a  little  towards  one  another 
fntiH  till*  midrib,  without  any  appearance  of  roundnefiu 
III  iliiv  lime  a  great  many  fecd-ilalks  fprung  out*  which 
I  attained 
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•ttained  rery  nearly  to  the  height  of  four  feet,   and  Vegetables 
INToduced  feeds  in  abundance  ;  which  may  be  as  eafily    Cattte. 
faved  as  thofe  of  common  rye-grafs. 

'*  The  prodigious  difference  between  this  plant  in  its 
2iative  and  cultivated  ftate  amazed  me ;  but  it  was  with 
a  good  deal  of  fatisfa£lion  that  I  found  there  would  be 
no  difficulty  in  procuring  feeds  from  it,  which  I  had 
much  doubted  of  at  firft.  It  would  feem,  that  nature 
hath  endowed  this  plant  with  a  ftrong  generative  power, 
during  its  youth,  which  it  gradually  iofes  as  it  advan- 
ces in  age  (for  the  difference  perceived  in  this  cafe 
could  not  be  attributed  to  the  richnefs  of  the  foil); 
and  that,  on  the  contrary,  when  it  vtras  old,  the  leaves 
advanced  with  an  additional  vigour,  in  proportion  to 
the  declining  ftrength  of  the  flower-ftalks :  for  the 
leaves  of  the  young  plants  feldom  exceed  two  feet, 
whereas  numbers  of  the  old  leaves  were  near  four  feet 
in  length. 

**  From  thefe  peculiarities  in  the  growth  of  this  plant, 
it  would  fcem  to  promife  to  be  of  great  ufe  to  the  far- 
mer; as  he  could  reap  from  a  field  of  it,  for  the  firft  two 
or  three  years,  as  great  a  weight  of  hay  as  he  could 
obtain  from  any  of  the  culmiferous  grafles  (thofe  bear- 
ing a  long  jointed  ftalk)  •,  and,  if  he  meant  afterwards 
to  pafturc  it,  he  would  fuffer  no  inconveniences  from 
the  flower-ftalks ;  and  the  fucculent  leaves  that  con- 
tinue to  vegetate  during  the  whole  fummer,  would  at 
all  times  furnifli  his  cattle  with  abundance  of  whole- 
fome  food.  It  has  alfo  been  remarked,  tliat  this  grafs 
nfes  as  early  in  the  fpring  as  rye-grafs  •,  and  continues 
green  for  the  greateft  part  of  winter,  which  the  other 
does  not.  It  is  moreover  an  abiding  plant,  as  it  feems 
never  to  wear  out  of  the  ground  where  it  has  once 
Vol.  h  F  been 
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Vegetables  been  eftabliftied.     On  all  which  accounts,  it  appears 
Cattle,    to  me  highly  to  merit  the  attention  of  the  farmer ;  and 
"        well  defcr\'cs  to  have  its  feveral  qualities,  and  the  cul- 
ture that  bed  agrees  with  it,  afcertained  by  accurate 
experiments. 
Sheep's  fef.      2.  **  Sheep* s  ft/rue  grafsy    Or  fejiuca  $vi ft/if    is  much 
fcribed.       pmifcd  by  the  Swedifh  natumlifts  for  its  (ingular  value 
as  a  pafture-grafs  for  (beep  -,  this  animal  being  repre- 
fented  as  fonder  of  it  than  of  any  other  grafs,  and  fat- 
tening ujion  it  more  quickly  than  on  any  other  kind  of 
food  whatever.     And  indeed,  the  general  appearance 
of  the  plant,  and  its  peculiar  manner  of  growth,  feem 
rery  much  to  favour  the  accounts  that  have  been  given 
us  of  it. 

«  This  plant  is  of  the  fame  family  with  the  former, 
and  agrees  with  it  in  feveral  refpeds ;  although  they 
may  be  eafily  diftinguifhed  from  one  another.  Its 
leaves,  like  the  former,  in  its  natural  ftate,  are  always 
rounded,  but  much  fmaller;  being  little  bigger  than 
large  horfe  hairs,  or  fwine-briftles,  and  feldom  exceed 
fix  6r  feven  inches  in  length.  But  thefe  fpring  out  of 
the  root  in  tufts,  fo  clofe  upon  one  another,  that  they 
refemble,  in  this  refpeft,  a  clofe  hair  brufh  more  than 
any  thing  elfe  I  know :  fo  that  it  would  feem  natural- 
ly adapted  to  form  that  thick  fliort  pile  of  grafs  in 
whicli  fhcep  are  known  chiefly  to  delight.  Its  flower- 
(lalks  arc  numerous,  and  fometimes  attain  the  height 
of  two  feet;  but  are  more  ufually  about  12  or  15  inches 
high. 
It5  anpear-  "  Upon  gathering  tl:e  feeds  of  this  plant,  and  fow- 
anrr  when  j„g  ^|j^.^  .,^  ^]^^  former,  it  w.ii  found  that  they  fprung 
up  as  quickly  as  any  other  kind  of  grnfs  ;  but  the  leaves 
are  at  firft  no  bigger  than  a  human  hair.     From  each 

fide 
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£de  fprings  up  one  or  two  of  thefe  hair-like  filaments,  Vegetables 
that,  in  a  fliort  time,  fends  out  new  offsets,  fo  as  quick-    cittle. 
ly  to  form  a  fort  of  tuft,  which  grows  larger  and  larger,        ^ 
till  it  at  length  attains  a  very  large  fize,  or  till  all  the 
intervals  are  clofed  up,  and  then  it  forms  the  clofcft  pile 
of  grafs  that  it  is  poffible  to  imagine.     In  April  and 
May  it  puihed  forth  an  innumerable  quantity  of  flower- 
ftalks,  that  afforded  an  immenfe  quantity  of  hay ;    it 
being  fo  clofc  throughout,  that  the  fcythe  could  fcarce- 
ly  penetrate  it.    This  was  allowed  to   (land  till  the 
feeds  ripened  ;  but  the  bottoms  of  the  ilalks  were  quite 
blanched,  and  ahnoft  rotted  for  want  of  air  before  that 
time. 

"  This  was  the  appearance  that  it  made  the  firft  year 
after  it  was  fowed  :  but  I  have  reafon  to  think,   that, 
after  a  few  years,  it  likewife  produces  fewer  feed-ftalks, 
and  a  greater  quantity  of  leaves,  than  at  firft.      But, 
however  that  may  be,  it  is  certain,  that  if  thefe  are  eaten 
down  in  the  fpring,  it  does  not,  like  rye-grafs,  pcrfill 
in  a  continued  tendency  to  run  to  feed  ;  but  is  at  once 
determined  to  puih  forth  a  quantity  of  leaves  without 
almoft  any  (lalks  at  all :  and,  as  all  domeftic  animals, 
but  more  efpecially  fhccp,  arc  extremely  fond  of  this 
grafs,  if  they  have  liberty  to  pafture  where  it  grows, 
they  bite  it  fo  clofe  as  never  to  fuifer  alnioll  a  fingle 
feed-dalk  to  efcape  them  ;  fo  that  the  botanlll:  will  often 
fearch  in  vain  for  it,  when  he  is  treading  upon  it  with 
his  feet.     The  bed  way  to  dlfcover  it  in   any  ptifture, 
is  to  fearch  for  it  in  winter,  when  the  tufts  of  it  may 
be  eafily  diilinguifhed  from  every  other  kind  of  grafs, 
by  their  extraordinary  clofenefs,  and  tlie  deep  green  co- 
lour of  the  leaves. 
"  It  feems  to  grow  in  almoft  any  foil  j    altJiough  it  i^  nioli  mmI!! 
F  2  imagined  I'^r. 
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VrK^fri'  lr<  xhc.y  ou|^ht  to  be  ;  but  which  Dr  Andeifc^i  at  the  time 
Cattle.    '*f  writing  iiis  treatife,  thought  mod  likely  to  be  of 


Iu4'.  It  is  probable  his  recommendation  has  contribut- 
ed not  n  little  to  procure  attention  to  feveral  of  them  ; 
un  it  will  afterwards  appear,  when  we  come  to  confider 
the  culture  of  ^riiifcs,  that  tliey  are  now  commonly 
fown  liy  the  beil  agriculturifts.  fieCdes  thefe  he  re- 
commends the  following  of  the  pea  tribe. 
Milk-  I.    Mtlk-vetchj  liqitoricc'vctchj    or    miik^-wart,      Tliis 

pl.uit,  in  fomo  refpeds  very  much  refemblcs  the  com- 
nu)n  white  clover:  from  the  top  of  the  root  a  great 
nundvr  of  IIuhmh  come  out  in  the  fpring,  fpreading 
;dong  the  fur  face  of  the  ground  every  way  around  it ; 
from  which  arifc  a  great  many  clullers  of  bright  yel- 
low (lowers,  exac\ly  refembling  thofe  of  the  common 
hnHMU.  Thelo  an*  fuccecdcd  by  hard  round  pods,  fil* 
lod  w  ith  fin.ill  kidney-lliaped  feeds.  From  a  fuppofed 
leliMuM.iiu  o  of  ,1 1  hitler  of  thefe  pods  to  the  fingers  of 
.\\\  o(vn  h.md«  the  plant  has  been  fomctimes  called 
/,.,■!.•  si-i^.fs,  Uy  *Hhors  it  is  cilled  croni^toes^  from  a 
\  nu  iid  ivfond>l.uuv  of  the  ixxls  to  the  toes  of  a  bird. 
*MuM>,  iTom  tho  ,jpjMur.ir,co  of  the  blolTom,  and  the 
p.ut  >\he\v  I  ho  p!,int  t>  l'ound«  have  called  ii  fial^  im- 
|M\'iv\!\  'I  .V>-  - .  1:  ;<  t\Hmd  plentifully  almoft  cvery- 
M  luMv  \\  oul  y.\.»;x  KxK',>;  but  .:>  c\erv  fpccies  of  do- 
»  mMI  1  i  :•,•>.•  X  ^  ; ;  : : »  J  .vo; I  i :*.  r n:  :em;ce  ic  any  other 
y\i'\,^  I,  •-  \.  »Km»^  -..ox*  a',  t,-*  coTJC  m  the  flo\fc-er  in 
|\»!uov  »  outNi-,  XX  'io;x  ^iV^ro  :Vc\  Ki\c  been  acciden- 
\  A.\  { .\.,  I  .*  ■■  ;V'  *  :::\  :o*.  j>.r.c  r.ir.r  ;  i'o  that  it  i> 
*  v\  isN.:  »' ,  ,-.-,',  V  o?  ^v:'n  ^c^k;N.  or  :hc  rdes  of  in- 
.  .  ,  .  ^  .  V  *  , '  »  ,v  h;\v  rs>!  i^Ki-.V,  tV..:  ixcfcavean 
%  *  V  '  »  i»  .N  .  :  ,-\  -,  :.  \-  ■:  "m*  Scvr  louglnetl 
%■    ,  ;V  *Nxi>  \«*  ,*     ,.,    .  *  :K   r^':%:n>  m here  this 
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plant  abounds^  yield  a  quantity  of  rich  milk,  the  plant  Ve^retables 
has,  from  thatcircumftancci  obtained  its  moft  proper     Cattle. 
Engiifli  name  of  milk'vetch.  '    ^* 

One  of  the  greateft  recommendations  of  this  plant  Its  jrood 
is,  that  it  grows  in  poor  barren  ground,  where  almoft  ^"*^^^'' 
no  other  plant  can  live.      It   has   been   obferved    in 
ground  fo  poor,  that  even  heath,  or  ling  (erica  comtnu^ 
ms)^  would  fcarcely  gtow  ;    and  upon  bare  obdurate  i 

days,  .where  no  other  plant  could  be  ipade  to  vege- 
tate, infomuch  that  the  furface  remained  entirely  un«  ' 
covered,  onlefs  where  a  plant  of  this  kind  chanced  tq 
be  eftabliflied ;  yet,  even  in  thefe  unfavourable  cir- 
cumftances,  it  flourifhed  with  an  uncommon  degree  of 
luxuriance,  and  yielded  as  tender  and  fuccuient,  though 
not  fuch  abundant  (hoots,  as  if  reared  in  the  richcft 
manured  fields*  In  dry  barren  (ands,  alfo,  where  aU 
moft  no  other  plant  could  be  made  to  live,  it  has  been 
found  to  fend  out  fuch  a  number  of  healthy  fhoots  all 
raundy  as  to  cover  die  earth  with  the  clofefl  and  moft 
beautiful  carpet  that  can  be  defired. 

The  {talks  of  the  milk-vetch  are  weak  and  flender, 
fo  that  they  fpread  upon  the  furface  of  the  ground,  un- 
Icfe  they  are  fupported  by  fome  otlier  vegetable.  la 
ordinary  foils  they  do  not  grow  to  a  great  length,  nor 
produce  many  flowers ;  but  in  richer  fields  tlie  italks 
grow  to  a  much  greater  length,  branch  out  a  good 
deal,  but  carry  few  or  no  flowers  or  feeds.  From  thefe 
qualities  our  author  did  not  attempt  at  iiril  to  cultivate 
it  with  any  other  view  than  that  of  pafture;  and,  wLtli 
this  intention,  fowed  it  with  his  ordinary  hay  feeds, 
expeding  no  material  benefit  from  it  till  he  defifled 
from  cutting  his  field.  In  .tliis,  however,  he  was 
agre^ibly  difappointed  5  the  milk-vetch  growing  thp 
F4  firlt 
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Vegetables  firft  feafon  as  tall  as  liis  great  clover,  and  forming  er* 

food  for 

Cattle,    ceeding  fine  hay  *,  being  fcarce  diftinguiihable  from  lu- 
^        ccrne,  but  by  the  flendemefs  of  the  ftalk,  and  propor** 
tional  fmallncfs  of  the  leaf. 

Another  recommendation  of  this  plant  is^  that  it  is 
perennial.  It  is  feveral  years  after  it  is  fowed  before 
it  attains  to  its  full  perfedion ;  but,  when  once  efta- 
blifhed,  it  probably  remains  for  a  great  number  of  years 
in  full  vigour,  and  produces  annually  a  great  quantity  of 
fodder.  In  autimin  17731  I^r  Anderfon  cut  the  ftalk 
from  an  old  plant  that  grew  on  a  very  indifferent  foil  ; 
and,  after  having  thoroughly  dried  it,  he  found  tliat  it 
weighed  14  ounces  and  a  half. 

The  ftalks  of  this  plant  die  down  entirely  in  winter,, 
and  do  not  come  up  in  tlic  fpring  till  the  fame  time 
that  clover  begins  to  advance ;  nor  does  it  advance 
very  fad,  even  in  fummcr,  when  once  cut  down  or  eaten 
over  :  fo  that  it  feems  much  inferior  to  the  above-men- 
tioned grafles ;  but  might  be  of  ufe  to  cover  the  word 
parts  of  a  farm,  on  which  no  otlier  vegetable  could 
thrive. 
Yellow  2.  The  common  yellow  vdchllng  (Lathynts  pratenfis)^ 

vetc  mg.  ^^  everlajl'tng  tare^  grows  with  great  luxuriance  in  ftiff" 
clay  foils,  and  continues  to  yield  annually  a  great  weight 
of  fodder,  of  the  very  beft  quality,  for  any  length  of 
time.  "^This  is  equally  fit  for  pafture  or  hay  -,  and  grows 
with  equal  vigour  in  the  end  of  fummer  as  in  the  begin- 
ning of  it ;  fo  would  admit  being  paftured  upon  in 
the  fpring,  till  the  middle,  or  even  the  end  of  May, 
without  endangering  the  lofs  of  the  crop  of  hay.  This 
is  an  advantage  which  no  other  plant  except  clover  pof- 
feffes ;  but  clover  is  equally  unfit  for  early  pafturc  or  for 
hay.  Sainfoin  is  the  only  plant  whofe  qualities  ap- 
proach. 
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proachto  it  in  this  rcfpeiS^)  and  the  yeHow  vetchlinpwill  Vfj:ctabl« 
grow  in  fuch  foils  as  are  utterly  unfit  for  producing  ctitic. 
fainfoin. — It  is  alfo  a  perennial  plant,  and  increafes  fo  faft  '  . 
by  its  running  roots,  tliat  a  fmall  quantity  of  the  feed 
would  produce  a  fufficient  l^umbcr  of  plants  to  fill  a 
whole  field  in  a  very  (hort  time.  If  a  fmall  patch  of 
good  ground  is  fowcd  with  the  feeds  of  this  plant  in 
rows,  ^bout  a  foot  diftancc  from  one  another,  and  the 
intervals  kept  clear  of  weeds  for  that  feafon,  the  roots 
will  fpread  fo  much  as  to  fill  up  the  whole  patch  next 
year ;  when  the  ftalks  may  be  cut  for  green  fodder  or 
hay.  And  if  that  patch  were  dug  over  in  the  fpring 
following,  and  the  roots  taken  out,  it  would  furnifli 
a  great  quantity  of  plants,  which  might  be  planted  at 
two  or  three  feet  diftance  from  one  another,  where  they 
would  probably  ovcrfpread  the  whole  field  in  a  fliort 
time. 

2.  The  common  blue  tare  fecms  more  likely  than  the  Blue  twe. 
former  to  produce  a  more  flourifhing  kind  of  havj  as  it 
abounds  much  more  in  feeds  ;  but  as  tlie  ftalks  come  up 
more  thinly  from  the  root,  and  branch  more  above,  k 
does  not  appear  to  be  fo  well  adapted  for  a  pi^.fturc  gvafs 
as  the  other.  The  leaves  of  tliis  plant  arc  much  fmal- 
ler,  and  more  divided,  than  thofe  of  the  other;  die 
(talks  are  likev/ife  fmaller,  and  grow  to  a  much  greater 
length.  Though  it  produces  a  great  quantity  of  feeds, 
yet  the  fmall  birds  are  fo  fond  of  them,  that,  unlefs  the 
field  were  carefully  guarded,  few  of  them  would  be  al- 
lowed to  ripen. 

4.  The  'uicia  fepitim ;  purple y  evcrlafltngy  or  huJh-^eich.^M^x^ 
Our  author  gives  the  preference  to  this  plant  beyond  ^'"'^  ** 
aU  others  of  the  fame  tribe  for  pafture.     The  roots  of 
it  fpread  on  every  fide  a  little  below  the  furface  of  the 

ground, 
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Ve^'^a???-  ground,  froiD  wlikh»  in  the  fpiing,  many  ftons  aiiie 
Cattle!  quite  ciofe  by  one  another ;  and  as  thefe  have  a  broad 
•  tufted  top  covered  with  many  leaves,  it  forms  as  dofc 
a  pile  as  could  be  defired.  It  grows  very  quickly  after 
being  cut  or  cropt,  but  does  not  arrive  at  any  great 
height ;  fo  that  it  feemi»  more  proper  for  pafturage  tham 
making  hay  ;  although,  upon  a  good  foil,  it  will  grow 
fufficiently  high  for  that  purpofe  ;  but  the  ftalks  grow 
fo  clofe  upon  one  another,  that  there  is  great  danger  of 
having  it  rotted  at  the  root,  if  the  feafon  fhould  prove 
damp.     It  feems  to  thrive  bed  in  a  clay  foil. 

XTcrlafan'^      Bcfidcstliefe,  there  are  a  variety  of  others  of  the  fame 

P**-  claf-?,  which  he  thinks  might  be  ufeful  to  the  farmer* 

Tlie  common  garden  cverhfting  pea,  cultivated  as  a 
flowering  plant,  he  conjectures,  would  yield  a  prodigi<p 
ous  weight  of  hay  upon  an  acre ;  as  it  grows  to  the 
licight  of  ten  or  twelve  feet,  having  very  ftrong  ftalks^ 
that  could  fupport  thcmfelves  witliout  rotting  till  they 
attained  a  great  height. 

AchiKca  One  other  plant,  before  unnoticed,  is  recommend- 
ed by  our  author  to  the  attention  of  the  farmer ; '  it  is 
the  common  yarroty  (Achillea  millcfGliumJ^  or  bu/tdred-^ 
leaved  gra/s.  Concerning  this  plant,  he  remarks,  that 
in  almofl  every  fine  old  pailure,  a  great  proportion  of 
tlie  growing  vegetables  with  which  the  (iejd  is  covered 
conCils  of  it ;  but  the  animals  which  feed  there  are  fo 
fond  of  the  yarrow,  as  never  to  allow  one  feed-ftalk  of 
it  to  come  to  perfe£lion.  Hence  thefe  feed-ftalks  are 
never  found  but  in  negle£led  comers,  or  by  the  fides  of 
roads ;  and  arc  fo  difagreeable  to  cattle,  that  they  are 
never  tailed ;  and  thu^  it  has  been  erroneoufly  thought 
that  the  whole  plant  was  refufed  by  them. — ^The  leaves 
of  this  plant  have  4  great  tendency  to  grow  very  tliick 

upon 


Upon  one  another,  and  are  therefore  particiilarly  adapted  v^etmWet 
for  pafturage.     It  arrires  at  its  greateft  perfe<3ion  in    cattle. 
rich  fields  that  are  naturally  fit  for  producing  a  large ' 
and  fucculent  crop  of  grafs.     It  grows  alfo  upon  clays  ; 
and  is  among  the  firfl  plants  that   ftrike  root  in  any 
barren  clay  that  has  been  lately  dug  from  any  confi- 
derable  depth ;  fo  that  this  plant,  and  thiftles,  are  ufuair 
iy  the  firft  that  appear  on  the  banks  of  deep  ditches 
formed  in^a  clayey  foil.     All  animals  delight  to  cat  it; 
but,  from  the  dry  aromatic  tafte  it  poirefies,  it  would 
feem  peculiarly  favourable  to  the  conilitution  of  fheepL 
•It  (eems  altogether  imfit  for  hay. 
.    Befides  thefe  plants,  which  are  natives  of  our  own 
country^   there  are  others  which,  though  natives  of  a 
foreign  climate,  are  found  to  thrive  very  well  in  Bri- 
tain ;  $uid  have  been  raifed  with  fuch  fuccefs  by  indi- 
viduals, as  highly  to  merit  the  attention  of  every  far- 
mer.    An^ong  thefe  the  firft  place  is  claimed  by  lu- 
cerne: 

Hiis  is  the  plant  called  medica  by  the  ancients,  be- 
caufe  it  came  originally  from  Media,  and  on  the  culture 
of  which  they  beftowcd  fuch  great  care  and  pains.  It 
has  a  perennial  root,  and  annual  ftalks,  which,  in 
•a  good  foil,  rife  to  three  feet,  or  fometimes  more,  in 
height ;  its  leaves  grow  at  a  joint  like  thofe  of  clover  ; 
the  flowers,  which  appear  in  June,  arc  purple ;  and  its 
pods  are  of  a  fcrew-like  (hape,  containing  feeds  which 
ripen  in  September.  All  forts  of  domeilic  cattle  arc 
fond  of  this,  plant,  efpccially  when  allowed  to  cat  it 
green,  and  black  cattle  may  be  fed  very  well  with  the 
hay  made  from  it  \  but  an  excels  of  tlils  food  is  faid  to 
-  be  very  dangerous. 

Lucevne  has  the  property  of  growing  very  quickly 

after 
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Vegetables  after  it  is  cut  down,   infomuch  that  Mr  Rocque  has 
food  for  , 

C»ttle.    mowed  it  five  times  in  a  feafon,  and  Dr  Anderfon  afc 

firms  he  has  cut  it  no  lefs  than  fix  times.  It  is,  how- 
ever, not  very  eafily  cultivated  •,  in  confequence  of  which 
it  fometimes  does  not  fucceed. 

Another  grafs  was  brought  from  Virginia,  where  it 
is  a  native,  and  fown  by  Rocque  in  1763.  Thi»  graft 
is  called  timothy^  from  its  being  brought  from  New- 
York  to  Carolina  by  one  Timothy  Hanfon.  It  grows 
beft  in  a  wet  foil ;'  but  will  thrive  in  almoft  any.  If  it 
is  fown  in  Auguft,  it  will  be  fit  for  cutting  in  the  btter 
end  of  May  or  beginning  of  June.  Horfes  are  very 
fond  of  it,  and  will  leave  lucerne  to  eat  it.  It  is  alfb 
preferred  by  black  cattle  and  ftieep ;  for  a  fquare  piece 
of  land  having  been  divided  into  four  equal  parts,  and 
one  part  fowcd  with  lucerne,  another  with  fainfoin,  it 
third  with  clover,  and  the  fourth  with  timothy,  fome 
horfes,  black  cattle,  and  flieep,  were  turned  into  it, 
when  the  plants  were  all  in  a  condition  for  pafturage  ^ 
and  the  timothy  was  eaten  quite  bare,  before  the  clover, 
lucerne,  or  fainfoin,  were  touched. 

One  valuable  property  of  this  grafs  is,  that  its  roots 
are  fo  ftrong  and  interwoven  with  one  another,  that 
they  render  the  wetted  and  foftcft  land,  on  which  tf 
horfe  could  not  find  footing,  finn  enough  to  bear  the 
hcavieft  cart.  With  the  view  of  improving  boggy 
lands,  therefore,  fo  as  to  prevent  their  being  poached 
with  the  feet  of  cattle,  Dr  Anderfon  recommends  the 
cultivation  of  this  kind  of  grafs,  from  which  he  has 
little  expcftation  in  other  refpeds. 

On  this  fubjc<^\,  of  the  kind  of  plants  moft  proper  to 
be  raifed  for  feeding  cattle,  one  general  queftion  oughr» 
not  to  pafs  unnoticed  concerning  the  propriety  of  feed- 
ing 
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fag  them  upon  roots  and  plants  cultivated  by  the  aid  Vegetables 
of  the  plough,  or  upon  leaving  them  to  derive  their  cattle. 
fubfiftence  from  lands  allowed  to  remain  continually^ 
in  pafturage.  The  advantages  of  the  latter  praclice 
are  frt  forth  by  Thomas  Davis,  Efq.  of  Longleet,  in 
the  following  words  *.  **  Experience  fufiicicntly  evinces 
the  extreme  difficulty  of  perfuading  tenants  that  they 
get  more  (generally  fpeaking)  by  feeding  their  lands, 
than  by  ploughing  them  ;  yet  it  requires  very  few  ar- 
guments to  convince  a  landlord,  that,  in  cold  wet  land 
efpecially,  the  lefs  ploughed  land  you  have,  the  lefs 
you  put  it  in  the  tenant's  power  to  ruin  your  cftate. 
That  a  tenant  of  6ol.  per  annum  on  a  dairy  farm  M-ill 
get  money,  while  a  corn  farm  of  the  fame  fize  will 
ftarve  its  occupier  (though  perhaps  the  former  gives 
15s.  per  acre  for  his  land,  and  the  latter  only  los.), 
is  felf-evident.  The  plough  is  a  friend  of  everybody's, 
though  its  advantages  are  very  far  from  being  particu- 
larly and  locally  felt  -,  com  being  an  article  that  will 
bear  keeping  till  the  whim  or  caprice,  or  fuppofed  ad- 
vantage of  its  poffeflbr,  call  it  forth.  But  the  pro- 
duce of  the  cow  is  far  othcrwife.  Cheefe  muft  necef- 
farily  be  fold  at  a  certain  period  :  it  is  a  ponderous 
article;  and  one-twelfth,  or  at  leaft  one-fiftecntli  of 
its  value,  is  often  paid  for  carrying  it  to  a  fair  50  miles 
off-,  and  the  butter  and  fkimmed  milk  find  their  way 
no  great  di fiance  from  home,  as  is  evident  by  the 
price  of  butter  varying  frequently  one-third  in  20  or 
30  miles.  Every  inhabitant  of  Bath  muft  be  Icnfible, 
that  butter  and  checfc  have  rifon  one-third  or  more  in 

price 
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v^f^^^»  price  within  20  years.  Is  not  this  owing  to  the  great 
Cattle,  encouragement  given  to  the  plough  and  to  grazingy 
•  at  a  time  when,  on  account  of  the  increafed  demand 
for  milk,  cream,  butter,  and  cheefe,  every  exertion  on 
behalrof  the  dairy  fliould  have  been  encouraged  ?"  &€• 
In  fome  remarks  on  this  letter  by  Mr  Btllingfley^ 
die  fame  fuperiority  of  dairy  farms  to  the  araUe  kind 
is  aflerted  in  the  mod  pofitive  terms.  <<  Perhaps  (faya 
he)  tliere  cannot  be  a  ftronger  proof  of  the  inferiority* 
of  the  plough,  with  refpe£l  to  profit,  than  the  fuperior  . 
pun£luality  of  the  dairy  farmer  in  the  payment  of  his 
rent.  This  obfervation,  I  believe,  mod  Rewards  who 
fuperintcnd  manors  devoted  partly  to  corn  and  partly 
to  dairy  farms,  will  verify ;  at  lead  I  have  never  met 
with  one  who  controverts  it.  But  perhaps  the  advo- 
cate for  the  plough  will  defire  me  not  to  confound  the 
abufe  of  a  thing  with  its  intrinfic  excellence ;  and  fay, 
that  the  generality  of  corn  farmers  are  moft  egregious 
fTovens ;  that  lands  devoted  to  the  plough  are  not  con* 
fined  to  fuch  a  mediocrity  of  profits  as  20s.  per  acre ; 
that  the  produce  of  artificial  grail'os  (without  which  a 
well  managed  arable  farm  cannot  exift),  far  exceeds  that 
of  natural  grafs  both  in  refpe£t  of-  quantity  and  nutri- 
tion :  that  the  draw  yard  is  a  mod  convenient  recep- 
tacle for  the  cow  when  freed  from  the  pail.  Thefe, 
and  jnany  other  reafons,  may  be  adduced  to  fliew  the 
propriety  of  walking  in  the  middle  path,  and  of  judici- 
ouily  blending  arab/f  with  pajlurvy  in  the  proportion  per- 
haps of  fhrff  of  the  latter  to  cm'  of  the  former." 

On  thefe  letters  we  (liall  only  remark,  that  for  the 

gooci  of  mankind  we  hope  the  notions  contained  in  them 

will  never  be  artcd  upon,  even  for  the  fhorted  period,  on 

account  of  their  tendency  to  raife  the  price  of  bread.  TI\qj 
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fiertainly  never  can  be  followed  during  a  long  period,^  VegctaWet" 
as  we  are  (atisfied  that  they  are  founded  on  error/  and  cattle. 
haTc  arifen  chiefly  from  not  attending  to  the  ufual  fitua-  ' 
tion  of  perfons  holding  fhiall  com  and  dairy  farms.  The 
dairy  farmer  ufualiy  poflefles  a  fufScient  capital,  which 
enables  him  to  carry  on  his  bufmefs,  which  is  of  a  very 
fimple  nature,  to  complete  advantage;  whereas,  tliis  is  fel- 
dom  the  cafe  widi  the  holders  of  fmali  com  farms :  but 
^vfaere  the  latter  poflefs  fufEcient  capital  to  enable  them 
to  derive  from  the  land  every  advantage  which  it  is  cap- 
able of  beftowing,  there  can  be  no  doubt  of  the  fupe^ 
nority  of  the  plough.  In  fuch  cafes,  however,  it  is 
neceflSiry  that  the  arable  farmer  poffefs  a  large  (lock  of 
cattle,  to  enable  him  to  confume  advantageoufly  the  pro- 
duce of  the  lands,  and  to  preferve  them  in  an  improv- 
mg  condition  by  large  quantities  of  manure.  In  the 
Bath  Papers,  vol.  v.  p.  43.  we  have  a  method  propofed 
by  Mr  Wimpey  of  improving  fmall  arable  farms  in 
filch  a  manner  as  to  make  them  yield  as  much  miik, 
batter,  and  cheefe,  as  thofe  wliich  are  kept  continually 
in  pafture.  He  agrees  with  the  maxim  already  men- 
honed,  that  fmall  arable  farms  do  not  afford  to  the  oc- 
cupier fo  good  a  maintenance  as  dairy  farms  of  the  fame 
value ;  and  that  the  poffeffor  of  a  dairy  farm  will  do 
well  and  fave  money,  while  the  former,  with  nrach 
toil  and  trouble,  is  ftarving  himfeif  and  family.  Not- 
withlbmding  this,  he  maintains,  that  there  is  an  ef- 
'fiential  difference  between  ground  that  b  naturally 
arable,  and  fuch  as  is  by  nature  adapted  for  pafture. 
Land  which  is  naturally  arable,  according  to  him,  can 
by  no  means  be  converted  into  pafture  of  any  dura- 
tion. <*  Such  as,  from  a  wild  ftate  of  nature,  overrun 
with  furze,  fern,  buflies  and  brambles,  has  been  ren-  ^ 

dered 
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Vegetables  dcred  fertile  by  means  of  the  plough,  muft  be  kept  lA 
Cattle/  ^^t  improved  ftate  by  its  frequent  ufe ;  othcr\i4fe  it 
'  would  foon  revert  to  tliat  wild  barren  ftate  which  was 
its  original  condition.  A  farm,  therefore,  which  con* 
iifts  wholly,  or  almoft  fo,  of  land  tliat  is  properly  ara*^ 
ble,  muft  ever  continue  arable ;  for  it  is  not  pra61i«* 
cable  to  render  it  in  any  degree  fertile  but  by  means 
of  the  plough,  or  to  keep  it  long  in  tliat  ftate  even 
when  it  is  made  fo."  lie  is  of  opinion,  however,  that 
by  raifnig  crops  proper  for  feeding  cattle,  the  poflef* 
for  of  an  arable  farm  may  raife  as  great  a  number  of 
horned  cattle  as  one  who  has  a  pafture  farm ;  the  on- 
ly queftion  is.  Whether  he  can  be  reimburfcd  of  his 
expences  by  the  produce  ?  "  To  afcertain  tliis  fact 
(fays  he),  we  muft  inquire  what  may  be  the  average 
expences  of  keeping  a  milch  cow  on  a  dairy  farm  for 
any  given  time.  It  is  faid,  upon  very  good  authority, 
that  the  cxpencc  is  generally  from  3I.  to  3I.  10s.  per 
annum.  Two  acres  and  a  half  of  paiture  fit  for  this 
ufe  is  fufficient  to  keep  a  cow  die  whole  year  through', 
and  fuch  bnd  is  valued  at  from  25s.  to  30s.  per  acre. 
At  253,  tlic  keeping  of  each  cow  would  amount  to 
3I.  2s.  6d.  per  annum.  A  dairy  farm,  therefore,  con- 
fifting  of  43  acres,  at  25s.  per  annum,  would  amount 
to  60I.  rent ;  and  the  number  of  cows  tliat  might  be 
kept  on  fuch  a  farm  would  be  about  20.  In  the  next. 
place,  with  regard  to  the  expence  of  keeping  a  cow 
upon  food  ralfed  in  arable  land  as  a  fuccedaneum  for 
grafs,  we  arc  afiurcd  by  unqueftionable  authority,  that 
a^  bulhel  of  potatoes,  given  half  at  night  and  half  in 
the  morning,  wiih  a  fmall  allowance  of  hay,  is  fuf- 
ficient to  keep  three  cows  a  day ;  by  which  allowance 
their  milk  will  be  as  rich  and  as  good  as  in  the  fum- 
i  n:cr 
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tter  months  when  the  cowb  are  in  pafture.  An  acre  Vegetables 
of  land^  properly  culdrated  with  potatoes,  will  yield  cattle. 
337  bufhels  i  and  the  total  expence  of  cultiTation,  rent 
and  Uthe  included,  will  not  exceed  6L  13s.  If  three 
cows  cat  feren  bufhels  per  week,  then  they  would  eat 
364  buihels  in  a  year  j  and  20  cows  would  confume 
2433  bufhels:''  So  that,  according  to  this  calculation, 
feven  acres  and  a  quarter  would  nearly  maintain  as 
many  cows  as  on  the  pafture  farm  could  be  maintained 
by  48  acres.  If  then  the  cultivation  of  one  acre  of 
ground  cofts  61.  138.  the  cultivation  of  fercn  acres  and 
a  quarter  will  coft  about  48I.  We  have  feen,  how- 
ever, that  the  rent  of  a  dairy  farm  capable  of  main- 
tainiag  10  milch  cows,  is  not  lefs  than  60I.  fo  that 
the  calculation  is  thus  entirely  in  favour  of  the  arable 
Cum;  feven  or  eight  acres  of  die  arable  farm  being 
fuperior  by  I2h  in  value,  when  cultivated  with  pota« 
toes,  to  48  acres  of  meadow  or  paflure  ground.  «  It 
muft  indeed  be  obferved  (adds  our  author),  that  in 
this  ftatement  no  allowance  is  made  for  the  finall  quan- 
tity of  hay  given  to  the  cows  with  the  potatoes.  It 
muft  be  noted  alfo,  that  the  account  of  cultivation 
is  charged  with  40s.  an  acre  for  manure,  and  fbme 
expence  for  ploughing,  which  of  right  is  chargeable 
to  the  crop  of  wheat  that  is  to  follow.  Now,  if  we 
dedud  40s.  an  acre  from  tlie  expence  of  cultivating 
the  potatoes,  it  reduces  the  fum  to  4I.  13s.;  and  the 
whole  expence  upon  feven  acres  and  a  quarter  is  tlius 
lefs  than  34L  and  confequently  the  keeping  of  20  cowi 
is  little  more  than  half  to  the  occupier  of  the  arable 
farm  what  it  is  to  the  occupier  of  the  grazing  farm.  If 
this  conclufion  be  fairly  drawn,  and  tlie  calculation 
free  from  errors,  it  is  matter  of  the  greateft  import- 
Yoj..  I.  G  a"Cf, 
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Ve-^etaS?**  xnce,  efpecially  to  the  little  anble  farmer.     It  phinly 
Cmlr     raifes  him  from  a  ftate  of  acknowledged  inferiority  to 
'        one  greatlr  fuperior." 
Ob^eaioo       Our  author  next  proceeds  to  obv'iate  an  objeclion^ 
ffom%n      **  ^^  ^^  whole  of  his  reafoning  muft  be  indecifire,  as 
e»:jj^iii«it  rcbdng  only  to  poutoes.**     In  oppofition  to  this,  he 
Va^l.        adduces  an  experiment  made  on  a  pretty  large  fcale  by 
Mr  Vagg ;  from  which  it  appears,  that  cabbages,  when 
raifcd  upon  arable  ground,  are  nearly  as  much  fuperior 
to  a  natural  crop  as  potatoes  are.    Twelre  acres  were 
employed  in  this  experiment,  and  thofe  of  an  indi8er<» 
ent  quality.     The  rent  was  30s.   per  acre,  and  the 
whole  expence  of   culture   and   carting   oflf  the  crop 
amounted  only  to   il.   148.  fo  that  all  the  coft  of  the 
Namher  of  twelve  acres  was  38I.  9s.      From  the  produce  were 
^^^^^    fed  45  oxen  and  upwards  of  60  Iheep ;   and  he  was 
acmof      afiuied  that  they  improved  as  fail  upon  it  as  they  do 
in   the   bcft   pailure   months.    May,  June,   and  July* 
«<  Now  (fays  Mr  Wimpey),  if  inflead  of  60  fhcep  we 
reckon  1 5  oxen,  or  that  four  (heep  are  equal  to  about 
one  ox,  in  which  we  cannot  err  much ;  then  60  oxen 
were  kept  well   for   three   months,   or,   which  is  the 
fame  thing,  15   for  a  whole  year,    for  381.9s.;   and 
confequently  20  oxen  would  coft  51I.  5s.  4d.  whidi 
is  not  quite  3I.    more  than  the  keeping  of   20  cows 
would  coft   in  potatoes.     Turnips,  turnip-rooted  cab- 
bage, carrots,   parfnips,   and  fome   other  articles,   by 
many   experiments  often    repeated,    have    been  found 
quite  adequate  to  die  fame  valuable  purpofes ;  at  leaft 
fo  far  as  to  be  more  lucrative  than  meadow  or  pafture. 
Clover  and  rye-grafs  are  omitted,  as  having  been  long 
iji   general    praciicc  -,    but    are    ufually  very  ftiort  of 
the  advantages  which  may  be  derived  from  the  culti- 

vatiou 
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Tation  of  the  other  articles  recommended."     Sainfoin  is  Vegrctablcs 

lood  for 

greatly  recommended :  but  our  author  acknowledges  Cattle. 
that  it  xngkes  but  a  miferable  appearance  the  firft  year,  ^ 
though  afterwards  he  is  of  opinion  that  one  acre  of 
iidnfoin  is  equal  to  two  of  middling  pafture  ground ; 
for  which  reafon  he  accufes  the  farmer  of  intolerable 
indolence  who  does  not  cultiirate  fo  ufeful  a  plant. 
On  this  fubje£l,  however,  we  muft  remember,  that  the 
culture"  of  fainfoin  is  clogged  with  the  lofs  of  one  if 
not  two  crops ;  which  may  fometimes  be  inconvenient, 
though  afterwards  it  remains  in  perfediion  for  a  great 
number  of  years.  The  moft  advantageous  method 
of  railing  it  he  fuppofes  to  be  after  potatoes.  In 
this  way  it  will  thrive  even  upon  very  poor  ground  \ 
as  the  culture  and  manure  necefTary  for  the  potatoes 
both  pulverize  the  foil  and  enrich  it  to  a  fufBcient 
degree. 

The  opinions  here  dated  are  fupported  and  maintain- 
ed by  the  bed  informed  authors,  in  fuch  a  manner  as  to 
leave  no  doubt  of  their  truth.  The  Reverend  Edmund 
Cartwright  reconmiends,  upon  arable  farms,  tlie  follow- 
ing courfes  of  crops  with  a  view  to  this  fubje£l  *.  "  On 
ftrong  lands,  fays  this  writer,  the  following  courfes  I 
have  known  fuccefsful]ypra£lifed:  i  ft,  beans;  2d,  wheat; 
3d,  cabbages;  4th,  barley;  5th,  clover:  this  courfe  pre- 
fents  three  ameliorating  crops  to  two  exhaufting  ones. 
ift.  Potatoes;  ad,  wheat;  3d,  turnips  (carried  off);  4th, 
barley,  and  fometimes  oats  ;  this  was  a  very  common 
courfe  about  twenty  years  ago  in  a  bleak  part  of  Derby- 
fliire,  where  I  formerly  rcfided.  ift,  Wheat ;  2d,  tares, 
G  2  and 
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VeiretabTes  and  afterwards  tumipa ;  3d,  barley ;  4t}i,  dorer,  or  jth# 
Gftttle.    wheat ;  dth,  tares ;  7tli9oats )  8th,  turnips.  Thefe  were 
"    ~  die  general  oonrfet,  with  few  deriations,  dbfefred  by  a 
Leicefterflure  farmer. 

<<  It  admits  not  of  a  qaeftion,**  adds  he,  <<  that  an  acre 
of  dorer,  tares,  rape,  turnips,  or  cabbages,  will  f umifli 
at  leaft  twice  die  food  dut  die  fame  acre  would  hare 
doiK  had  it  remained  in  pafture :  by  any  one  of  thefe 
courfes,  therefore,  it  follows,  dut  the  land  would  main^ 
tain  at  leaft  as  mudi  ftock  as  when  in  grals,  befidcs 
producing  every  other  year  a  Taluable  crop  of  com.  No 
calculation  is  made  upon  die  value  6f  the  ftraw,  ^i^iich, 
whether  confumed  as  litter  or  as  food,  will  add  con- 
fiderably  to  the  ftock  of  manure. 

**  That  the  condition  of  die  land  would  be  improved 
there  can  fcarcely  remain  a  doubt  upon  the  mind  of  any 
man  who  will  confider  the  fubjedl  attentively.  The 
plough,  by  pulverizing  the  foil  and  breaking  its  tenacity, 
not  only  gives  admiffion  to  the  fertiliziiig  influence  of 
the  atmofphere,  but,  by  intimately  mixing  the  manure, 
prevents  that  tenacity  from  taking  place  in  future,  fo 
long  at  leaft  as  the  manure  remains  totally  unezhaufted. 
But  as  the  foil  wiU  have  a  freih  and  ample  fupply,  every 
other  year,  the  ftock  of  manure,  vridi  its  concomitant 
fertility,  will  rather  accumulate  than  be  diminiflied  ;  in 
confcquence  of  which,  whenever  it  is  again  converted 
into  pafture,  it  will  be  in  fuperior  condition  to  what  it 
was  when  firft  broken  up.'* 
feeding  of  We  (hall  afterwards  have  an  opportunity  of  attend- 
broaght*to  *"?  ^^  ^^^^  fubjea  when  we  come  to  confider  the  fub- 
perfeaion.  je£l  of  feeding  cattle.  In  the  mean  time,  it  may  be 
remarked,  that  this  branch  of  the  art  of  the  huft>and- 
man,  has  by  no  means  hitherto  been  carried   to  its 

highcft 


AG&ICULTU&B.  JQI 

higheft  perfeAion  in  thb  country ;  and  that  in  proper-  Profit  from 
.'  •     •     •  J  J  ,  r  ,,       different 

tion  as  It  18  unproved^  and  cattle  are  more  carefully  y^^ttblct. 

fed,  the  Talue  of  the  plough  will  appear  more  confpi-       ^  ^ 

cuous.    • 


SECT.  ni. 


OF   THE  COMPARATIVE   PROFIT   TO   BE  DERIVED   FROM 
THE  CULTIVATION  OF  DIFFERENT  VEGETABLES. 

Lice  every  other  artift  or  tradefman,  a  hufbandmanciraun. 
will  always  be  under  the  neceflity  of  regarding  himfelf  j.^^^^*"^"^*^ 
as  the  fervant  of  the  community,  and  muft  endeavour  gctablcs 
to  rear  the  vegetables  that  are  in  greateft  demand,  and  or  not. 
that  will  enable  him  to  derive  the  greateft  profit  from  the 
portion  of  territory  which  he  occupies.  The  produ£^ 
of  bme  foils  and  fituations  is  fo  fixed  by  nature,  that 
it  is  in  vain  for  human  art  or  induftry  to  alter  her  de- 
ftination.  In  our  own  and  in  many  other  countries, 
there  are  extenfive  trads  of  lofty  and  rugged  moun- 
tains, from  which  the  art  of  agriculture  feems  to  be 
for  ever  baniflied.  Such  fituations  belong  exclufively 
to  the  ihepherd  and  his  flock,  to  the  utter  exclufion  of 
the  plough.  Even  on  fome  arable  lands  it  may  be  found 
fruitlels  to  attempt  to  rear  many  of  the  more  valuable 
vegetable  prod  unions.  In  many  bleak  and  unfheltered 
fields  of  the  higher  country  of  Scotland,  in  which  tur- 
mps  and  oats  are  cultivated  with  tolerable  fuccefs,  it 
would  be  in  vain  to  exped  regular  crops  of  wheat; 
and  though  potatoes  are  found  to  profper  in  a  fandy, 
or  even  a  molTy  foil,  it  would  be  in  vain  to  expe^ 
G  3  them 
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ft4^.t  t'om  f  }jetr*  to  produce  an  equaJir  raluabie  crop  npon  a  ftiff 
Vc^c««i;ict.^byi  in  which  the  roots  cannot  fwell  or  expand  to  a 
^^"^^^^^  |/f';;/<*r  ff/'f.  In  forming  a  plan  of  agricultiirey  diere- 
f'/r«',  tli/(;  liufhandman  mufl  not  orerlook  the  peculiar 
lutur'r  of  the  foil  that  lias  fallen  to  his  lot,  or  its  {Ayfi- 
haI  ri'lation  to  the  nature  of  certain  vegetables,  as  he 
1 4U  only  hr>|)<'  for  fuccefs  by  adapting  the  one  of  thefe 
In  tht*  ofli<*r. 

1*114*  liufljandman  mufl  alfo  have  a  fpecial  regard  to 
tht*  l\dU'  of  the  market  to  which  his  commodities  are 
to  Im«  brought.  It  is  in  vain  for  him  to  cultivate  large 
41U4iititi('H  of  roots,  fuch  as  potatoes  or  carrots,  at  a  di- 
dunce  from  great  towns,  which  alone  can  afford  a 
itKirkt*e  for  them,  unlefs  he  intend  to  confume  them 
upon  h'lH  own  farm  by  feeding  cattle.  In  a  part  of  the 
touHtry,  however,  in  which  great  breweries  are  elbu* 
bli(li««d,  tl  liiN  foil  is  fit  for  the  purpofc,  he  may  fafelj 
vriitun*  ti»  rear  large  quantities  of  barley;  as  he  can- 
not in  fui'h  a  fituation  be  at  any  time  deftitute  of  a 
uiarkit.  Ileiue  wo  can  perceive,  that  it  is  the  (late 
nl  tho  n\aiket  whiclt  mull  at  all  times  regulate  the  en- 
t«i|Mifi'!i  oi  the  agriculturift,  and  the  kind  of  crops 
^\lu\'h  ho  in  to  bring  forward.  Thus  alfo  we  fee  the 
uuhIo  \\\  \\\\w\\  agriculture  n>ay  be  mod  fuccefsfully 
t'luouT.i^od  bv  a  nation.  Let  an  abundant  market  be 
l«H^i%K'il  toi  the  ptwluco  of  thsr  foU«  and  that  produce 
N\»ll  oit.iUiWv  bo  au^montetl.  In  thi$  way,  it  is  cvi- 
\Uvit  tb.it  l^o  \\Mitum|*t*v^n  of  grain «  by  means  of  di- 
tlkUotu-*  \*«  b^vNw^.u*^*  i>  ^ik;hty  fivounblc  to  the 
^Mvsluvt  v» -^  oif  i:  i^  ii'AMl  ^uivritie<.  They  are  even 
tiWUMM.*  u^  ;*'o  o\  *lonvV  ot  pi^rrv*  or  ot  abund* 
nuo  N»  N>\'  X*  f,''  t*".'  uV  o:  :h,*  pro^j-e.  In  good 
.      .•:'»     *^%      «^-.'    ';     :     •.  ■  -v    ivrV.*^.   tV -v    --^Te   JCli- 
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Yitj  to  the  httfbandman,  ai\fl  in  bad  feafons  their  ope-  Profit  from 
rations  can  be  arrefted  hj  law,   and  the  fuperfluous  vegetables. 
quantity  of  grain  which  was  meant  to  be  confumed^     '^ 
by  themy  can  be  converted  into  human  food.     Thus 
they  operate  in  fome  meafure  Kke  a  great  public  gra^ 
nary,  in  which  provifions  (hould  be   kept  againft  an 
accidental  fcarcity. 

It  may  fomedmes  happen,  that  by  the  chara£ier 
of  the  age  in  which  he  lives,  and  the  ftate  of  the 
market  which  it  produces,  a  hufbandman  may  find 
himfelf  moft  profitably  employed,  when  rearing  a  kind 
of  food  which  is  by  no  means  the  moft  advantageous 
to  the  population  of  his  country.  This  takes  place, 
when  he  is  employed  in  preparing  butchers  meat  in-» 
ftead  of  bread ;  that  is,  when  he  finds  it  more  profit- 
able to  rear  upon  his  lands  vegetables  which  can  only 
be  confumed  by  cattle,  and  thus  contribute  only  in  an 
imUre£^  manner  to  the  fuftenance  of  the  human  fpe-^ 
ciesy  than  to  cultivate  thofe  vegetable  productions 
which  are  fuited  to  the  human  ftomach,  and  which 
dierefore  direCily  and  immediately  afFord  fubfiftence  to 
man.  According  to  Archdeacon  Hiflop's  comparative 
(latement,  lately  publiflied,  the  weight  of  food  from 
an  acre  of  arable  land,  on  the  average  of  three  years, 
a  fallow  year  being  included,  is  nine  and  a  half  times 
greater  than  from  an  acre  of  feeding  ftock. 

The  Reverend  Dr  Walker  of  Collington,  profeflbr  of  Pa^^ragc 
natural  hiftory  in  the  univerfity  bf  Edinburgh,  in  a  me-  culture  ' 
morial  addreffed  to  the  Board  of  Agriculture,  ftates  the^^^P*'^*^ 
fubjeS  thus-  *  :  He  obferves,  that  a  Scots  acre  of  good 
G  4  land, 
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iYo6t  from  Uuul,  of  40  (hillings  rent^  which  b  capable  of  piodii- 
Vegetables  cing  1 280  pounds  of  oaUnieal  in  a  feafen,  will  only 
^produce  120  pounds  weight  of  m«tton.  He  then 
adds,  <<  The  (tifference  wUdi  arifes  to  the  pvblic 
from  theie  two  difierent  methods  of  occupying  land, 
is  indeed  moft  furprifing.  A  bboorer,  a  nuuiu£i£hirer, 
or  a  mechanic,  often  confumes  at  the  rate  of  a  pomd  of 
meat  each  day.  The  1 20  pounds  of  meat,  therefore, 
aflbrded  by  the  abore  acre,  cannot  fupport  fuch  a  eon- 
fumcr  above  one^third  of  the  year.  He  requires  no  lefs 
than  three  fuch  acres  to  fupply  his  wants  for  the  fingle 
article  of  meat.  On  tlie  other  hand,  the  (ingle  acre 
afibrding  1280  pounds  of  oat-meal  is  capable  of  fup- 
porting  three  laborious  men  in  heakh  and  vigour^  and 
with  lefs  additional  fufienance  than  the  fofrmer  coa- 
fumer  requires. 

«  The  labourer,  therefore,  who  lives  chiefly  on  meat, 
demands  for  his  fupport  about  nine  times  the  quantity 
of  land  that  is  necefiary  for  the  fnftenance  of  a  labourer 
who  lives  chiefly  on  grain.** 

Let  it  even  be  fuppoCed,  however,  that  one  pound 
of  mutton  contains  in  itfclf  as  much  fubftantial 
nouri(hment  for  the  human  conftitution,  as  two 
pounds  weight  of  oat  meal ;  ftill  it  will  follow, 
that  land  cultivated  for  the  produ£ibn  of  oats,  will 
fupport  a  population  (ive  times  greater  in  number, 
than  can  be  fupported  by  the  fame  land  when  ufed 
for  the  pafture  of  (heep ;  and,  where  one  milfion  of 
people  are  found  to  exid  upon  a  territory  occupied 
in  the  one  way,  between  five  and  fix  millions  of  people 
might  exift  upon  the  fame  land,  if  it  were  cultivated 
for  raifing  grain,  and  if  the  inhabitants  would  confent 
to  ufc  it  as  their  food.     Were  any  contrivance  adopted, 

of 
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el  the  nature  of  thofe  already  mentioned,  for  convert-  iVofitfrom 

•       4-  ,  ^  «        .  different 

iDg  the  facculent  roots  of  potatoesi  carrots,  «c.  mtovegeubles. 
dry  meal  or  flour ;  the  fame  proportional  difference  of  ^ 
popufation  would  continue  to  exift,  between  nations 
in  which  that  kind  of  flour  (hould  be  confumed  as  hu- 
man food,  and  in  which  it  (hould  be  ufed  for  feeding 
cattk :  Far  a  man  always  commits  an  enormous  wade 
of  foody  who,  inftead  of  eating  grain  himfclf,  gives  it 
to  an  inferior  animal,  in  the  expedation  of  afterwards 
receiving  an  equivalent,  by  devouring  the  fle(h  of  that 
aiuinai. 

Accordingly,  it  feems  impofllible  for  any  nation  to  Population 
reach  a  very  cxtenfive  degree  of  population,  unlefs^hwrnen 
the  people  at  large  confent  to  fubfift,  in  a  very  confider-^^??  ^^- 
able  degree,  upon  vegetable  food.  In  China,  where  the^. 
prafiice  of  polygamy  renders  the  families  of  rich  men 
very  numerous,  and  where  the  equal  diftribution  of 
die  property  among  the  children  of  the  fame  family 
prevents  the  accumulation  of  great  wealth  by  indivi- 
duals,  almoft  all  perfons  have  found  it  convenient  or 
neceffary  to  relinquifh  the  ordinary  iife  of  butchers 
meat,  and  to  have  recourfe  to  vegetable  food.  It  is 
only  in  confequence  of  this  circumftance,  thr.t  the  en- 
ormous population  of  that  empire  is  fuppcrted.  The 
quantity  of  butchers  meat  confumed  in  a  country  will, 
therefore,  always  in  fpite  of  every  agricultural  im- 
provement, fet  bounds  to  its  population.  A  nation 
of  hunters  and  fhcphcrds,  who  live  upon  wild  animals, 
or  upon  flocks  and  herds,  mufl  always  be  few  in  num- 
ber. By  agriculture,  the  numbers  of  thefe  animals 
may  indeed  be  increafed ;  but  the  men  who  can  find 
fubfiftcnce  by  confuming  them,  will  always  be  five  or 
fix  times  fewer  in  number,  than  might  live  upon  the 

fame 
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Profit  from  Came  territory,  were  the  cattle  expelled,  and  the  lands 
Vegcublcs.o<^cupicd  in  rearing  food   to  be  immediately  ufed  by 

'    •        man. 

It  is  to  be  obfervedy  however,  that,  independent  of 
the  public  tafte  and  manners,  this  laft  idea  of  the  ex- 
pulfion  of  cattle,  or  the  total  relinqui(hment  of  animal 
food,  is  in  our  foil  and  climate,  at  lead  in  the  prefent 
(late  of  the  fcience  of  agriculture,  merely  a  fpeculative 
notion,  incapable  of  being  reduced  into  practice,  con- 
fidently with  the  rules  of  good  huibandry.  Our  foil  re- 
quires to  be  conftantly  renewed  by  the  addition  of  ma- 
nure, which  can  only  be  procured  of  the  bell  quality 
and  in  abundance,  at  a  diftance  from  great  cities,  by 
means  of  cattle.  We  have  already  taken  notice  of  the 
great  fuperiority  of  Britifli  over  French  hufbandry. 
That  fuperiority  arifes  entirely  from  the  cattle  kept  up- 
on our  farms,  which  enable  their  owners,  by  manure 
and  by  ameliorating  green  crops,  to  raife  larger  quanti- 
ties of  com  than  can  be  done  in  any  other  way,  while, 
at  the  fame  time,  a  great  fupply  ot  butchers  meat  is  over 
and  above  provided.  When  cattle,  therefore,  are  rear- 
ed only  in  moderate  mimbers,  for  the  purpofe  of  con- 
fuming  the  green  crops  upon  a  farm,  to  afford  the  means 
of  improving  the  fertility  of  the  foil,  they  ought  not  to 
be  regarded  as  diminifhing  the  quantity  of  human  food; 
but,  on  the  contrary,  as  greatly  incrcaflng  it,  by  en- 
abling the  agriculturiil  to  bring  to  market  larger  quan- 
tities of  grain  than  could  other  wife  be  done  ^  while,  at 
the  fame  time,  a  fupply  of  the  mod  nourifliing  of  all 
food  is  over  and  above  provided  for  tlie  ufe  of  man. 
Thus  Providence  feems  to  have  contrived  to  render  it 
the  intercll  of  tlie  human  race  to  prcfervc,  and  to  give 
fubliitencc  to  great  numbers  of  tl\e  inferior  animals,  by 

enabling 
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enabling  tbefe  animals  to  pay  liberally  for  the  protection  Pi^fit  from 

which  they  receive,  Vegeublefc 

With  thefe  general   confiderations,   however,  thft^^^^^    ^ 

pra£lical  agriculturift,  or  hufbandman,  may  have  po- ftances  that 

thing  to  do.     To  fucceed  in  his  profeifion,  he  mud  iMindmen  to 

accommodate  himfelf  to  the  public  tafte,   or  to  the  P"^'^' P*^" 

*  '  turage  to 

ftate  of  the  market  around  him ;  and  muft  confider  the  rearing 
what  commodity,  whether  grain  or  butchers  meat,  ^^ 
will  there  bring  the  bed  reward  for  his  labour.  He 
may  even  find  the  ftate  of  the  market  zScOttd  by  other 
circumilances,  than  the  mere  tafte  of  the  public  for 
butchers  meat,  in  preference  to  vegetable  food ;  al- 
though that  muft  always  be  of  great  importance  among 
a  luxurious  people.  Conquering  nations,  who  extend 
their  political  dominion  over  diftant  regions,  never  fail 
to  draw  to  their  native  country  a  very  great  portion 
of  the  wealth  of  the  vanquiihed  ftates.  The  vi^orl- 
ous  nation  never  fails,  in  fuch  cafes,  to  contain  a  great 
number  of  wealthy  individuals,  whofe  revenue  is  not 
derived  from  the  cultivation  of  their  native  foil,  or 
from  any  branch  of  manufafture  or  of  commercial  in- 
duftry  carried  on  by  them  upon  it ;  but  which  confifts 
of  money  drawn  from  the  remote  provinces  of  the  em- 
pire, in  confequence  of  eftates  poflefled,  or  fortunes 
acquired  there,  in  the  fervice  of  government.  The 
refult  of  fuch  circumftances  naturally  is,  that  thefe 
wealthy  individuals  not  only  live  at  home  in  a  luxurious 
manner,  and  increafe  to  an  immenfe  extent  the  con- 
fumption  of  butchers  meat  by  themfelves  and  their  nu- 
merous retinue;  but  for  the  fake  of  oftentation,  and 
as  the  only  means  of  employing  their  wealth,  they 
maintain  great  numbers  of  carriages  and  of  riding 
horfes.  To  fupport  fuch  eftabliihnients,  they  them- 
felves 
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Ftofit  from  fehres  not  ctnly  convert  large  tradls  of  territory  ffom 
Vegetables,  arable  into  pafture  lands  ^  but  even  the  whole  huf* 
'  bandmen  of  the  country  are  induced  to  do  the  fame^ 
to  derive  a  profit  from  fupplying  them  with  butchers 
meat,  and  with  food  for  their  pleafure  horfes.  In  the 
mean  time,  the  grain  that  may  be  wanted  for  the 
confumption  of  the  people^  whether  rich  or  poor,  be« 
ing  a  commodity  which  is  ealily  preferred  and  tranf- 
ported,  muft  be  brought  from  foreign  nations,  by  a 
portion  of  the  fuperfluous  wealth  of  the  (late  i  and  thus 
a  rich  and  profperous  people  may  come  to  depend  up- 
on foreigners  for  a  morfel  of  bread  v  and,  when  thefe 
foreign  nations  happen  to  esperience  an  unfortunate 
feafon,  this  wealthy  people  may  fuffer  all  the  horrors  of 
famine  upon  a  fertile  foil,  and  in  the  midft  of  overflow- 
ing treafures. 

Such  was  the  ftate  of  Italy  under  the  ancient  Ro- 
mans. Every  part  of  it  was  adorned  with  the  parks 
and  villas  and  gardens  of  the  nobles,  who  derived  their 
revenues  from  the  remote  parts  of  the  empire.  This 
feat  of  dominion  exhibited  a  pi£iure  of  boundlefs  fplen- 
dour  and  magnificence.  But  the  foil  was  entirely  oc- 
cupied in  the  fervice  of  oftentation  or  of  luxury ;  aiid 
Italy,  one  of  the  moft  fertile  com  countries  in  Europe, 
depended  for  grain  upon  Egypt,  and  the  wcftem  pro- 
vinces of  Africa  that  border  upon  the  Mediterranean. 
Such  alfo,  though  perhaps  in  an  inferior  degree,  feems 
to  be  the  prefent  ftate  of  Great  Britain.  It  has  acquire 
ed  vaft  and  fertile  and  populous  provinces,  within  the 
torrid  zone  in  the  eaft,  from  which  individuals  are  an- 
nually tranfporting  home  immenfe  treafures  obtained  in 
the  public  fervice.  In  the  weft,  alfo,  within  the  fame 
torrid  zone,  by  a  great  expence  of  treafure  and  of  hu- 
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nun  lives,  the  cultivation  of  certain  valuable  conunodi-  P^fit  fron 
ties  has  been  eftablifhcd ;  and  from  eftates  fituated  there,  Vegetibles. 
imtividuals  refiding  at  home  now  derive  great  revenues.  * 
The  principles  which  regulate  human  afiairs  are  unalter- 
able I  and  in  every  age  the  (ame  caufes  are  attended 
with  the  fame  confequences*  What  occurred  in  an- 
cient Italy,  took  place  among  us  as  foon  as  the  pofleffion 
of  diftant  territories  had  leifure  to  difplay  its  natural 
efie£i8.  Britain  formerly  not  only  produced  abundance 
of  grain,  for  the  fupport  of  its  own  inhabitants,  but  it 
poflefled  a  confiderable  furplus  for  exportation.  After 
the  acquifition  of  foreign  pofleflions,  this  furplus  pro- 
duce gradually  ceafed  to  exift ;  and  it  appears  from  do« 
cuments,  which  the  legiflature  has  acknowledged  to  afford 
authendc  and  complete  evidence  of  the  truth  of  the  fa£l, 
that,  for  tvrcnty  years  paft,  notwithftanding  all  our  agri- 
cultural improvements,  and  the  wafte  lands  that  have 
been  brought  under  the  plough,  the  produce  of  grain  is 
annually  becoming  more  and  more  unequal  to  the  con- 
fumption ;  and  this  decreafe  appears  in  fome  meafure  to 
keep  pace  with  the  increafing  value  of  our  diflant  pof- 
leflions.  In  the  mean  time,  we  are  annually  coming 
under  the  neceflity  of  purchafing  larger  and  larger  fup- 
plies  of  grain,  from  the  foreign  dates  of  Europe  or  of 
North  America ;  and  thus  thefe  nations,  without  un- 
dergoing the  imputation  of  ufurpation,  and  without  en- 
countering the  hazard  of  an  unfriendly  climate,  have 
been  enabled  through  the  medium  of  our  luxury  to  ob- 
tain a  {hare  of  the  riches  of  liindoftan,  and  of  the  pro- 
fits of  our  Weil  India  cultivation.  In  the  mean  time 
their  agriculture  is  encouraged,  while  we  are  made  to 
depend  upon  them  for  the  neceflaries  of  life.  After  ali, 
it  appears  unreafonable,  and  would  perhaps  be  improper, 

to 
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Principles  to  regret  a  ftatc  of  afiairs,  which  is  the  refult  of  na- 
tion. '  tional  aggrandizement,  and  of  the  fuperiority  and  fuc- 
'  cefsfiil  enterprifes  of  our  countrymen.  Still,  however^ 
it  is  obvioafly  to  be  wilhed,  that,  fo  far  as  agriculture 
is  concerned,  we  could  be  reftored  to  the  (late  €)t  inde- 
pendence which  our  anceftors  enjoyed,  when  they  were 
able,  from  their  own  foil,  to  fupply  themfelves  with  the 
neceflaries  of  life :  fuch  a  ftate  is  fometimes  neceflary 
to  the  independent  eziftence  of  a  community,  and  is  at 
all  times  conducive  to  its  welfare.  It  can  only  how- 
ever be  produced  by  means  of  agriculture.  There- 
fore. 

Ye  generous  Britons,  venerate  the  plough. 
And  o'er  your  hills  and  long  witlidrawing  vales. 
Let  autumn  fpread  her  treafures  to  the  fun ; 
So  with  fuperior  boon  may  your  rich  foil. 
Exuberant,  nature's  better  bleflings  pour 
O'er  every  land,  the  naked  nations  clothe. 
And  be  th'  exhauftlefs  granary  of  a  world ! 

Thomson. 


SECT.  IV. 

GENERAL  PRINCIPLES  OF  CULTIVATION. 

It  is  not  our  intention  here  to  enter  into  a  minute  dif- 
quifition,  concerning  the  nature  of  vegetables,  or  the 
different  fubftances  with  which  they  may  be  conneded, 
in  their  growth  or  in  their  decay.  Such  inveftigations, 
in  a  proper  arrangement  of  the  fcienccs,  ought  to  be  left 
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to  chemiftry ;  but  even  that  fcience,  fo  far  as  vegetable  Principlrt 
fobftances  are  concerned^  is  (lill  in  fuch  a  (late  of  im-     tion. 
)>eife£Hon,  that  a  detail  of  the  experiments  and  opinions        ' 
t>f  philofophical  chemifts,  concerning  vegetables,  vrould 
as  yet  afford  but  a  very  trifling  portion  of  ufeful  infor- 
mation to  the  hufbandhian.     We  (hall  therefore  content 
ourfelves  with  here  ftating  fuch  general  remarks,  as  ap^ 
pear  neceflarily  conne£led  with  the  important  art  of 
which  we  are  now  treating. 

A  vegetable  is  not  to  be  regarded  merely  as  a  piece  Nature  «f 
of  matter,  of  as  a  mixture  of  certain  material  fubftan5-o/4«ju. 
ces.  It  is  an  organi2ed  being,  pofleflfed  of  life,  which  ^***^ 
is  derived  from  another  (imilar  organized  being  that 
exifted  previous  to  itfelf ;  and  this  former  organized 
and  living  being  derived  its  conftitution  from  a  parent 
ftem,  which  grew  out  of  a  ftill  older  plant,  up  to  an 
antiquity  of  which  vi^e  have  no  knowledge.  A  vege^- 
table,  in  this  manner,  not  only  has  a  birth,  but  it  alfo 
has  a  growth,  which  is  fupported  by  food  that  it  takes 
in  and  conveys  by  peculiar  organs  to  the  particular  parts 
for  which  it  is  deftined.  When  it  has  arrived  at  matu* 
rity,  or  reached  the  perfeftion  of  its  form  and  confti- 
tution, a  vegetable,  like  an  animal,  begins  to  decay,  and 
finally  dies,  and,  by  a  procefs  of  putrefa£tion,  is  con- 
verted into  a  kind  of  earth. 

To  the  life  of  vegetables,  in  the  fame  manner  as  to 
the  life  of  animals,  the  prefence  of  atmofpheric  air  is 
neceflary.  They  alfo  require  a  certain  moderate  de- 
gree of  heat ;  without  which  their  growth  cannot  pro- 
ceed, although  a  great  degree  of  it  is  utterly  fatal  even 
to  their  texture.  That  they  require  moifture,  is  equal- 
ly obvious }  as  appears  from  the  ordinary  e(Fe6l  of  rain, 
or  of  the  continued  want  of  it,  upon  fields  and  plants. 

Thev 
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Priaci^lcs  Tlicy  rcqulrc  llkewlfc  to  be  infcrtcd  in  the  eardif  or 
in  fomc  way  conne&ed  with  a  colle£Uon  of  its  partii* 
clcs;  for  although  fome  pkuits,  particularly  the  buL- 
bou6-rooted  kinds,  vegetate  in  pure  water  and  air  alone^ 
it  appears  that  they  acquire  little  addition  of  iblid  fub- 
ftancci  and  tliat  neither  they,  nor  any  of  the  other 
larger  plants,  reach  perfe&ion,  or  produce  feed»  im- 
lefs  planted  in  the  earth,  or  fupplied  with  a  portion 
of  it. 

PMirkindi  As  all  foils  arc  by  no  means  equally  adapted  for  fup- 
porting  regetablcs,  or  bringing  them  to  maturity,  it 
is  neceflary  for  the  hufbandman  to  attend  to  their  na^ 
ture,  and  the  modes  in  which  they  may  be  altered  or 
ameliorated  for  his  ufe.  Independent  of  the£e  hard 
concretions,  wliich  obtain  the  name  of  ftones  or  xocks^ 
it  is  to  be  obfcrved,  that  the  loofer  and  more  divifible 
earth  which  covers  moft  part  of  the  furface  of  the  globe, 
and  rccoivcs  the  appellation  of  thtfoU^  may,  upon  die 
whole,  and  witli  fufficicnt  accuracy  for  pra£lical  pur- 
}H>fes,  be  divided  into  four  kinds,  which  are  in  general 
mixed  with  each  other,  but  which  receive  their  name, 
in  ordinary  language,  from  the  kind  that  predominates, 
or  is  moft  abundant.  Thcfc  are  fand,  clay,  chalk,  and 
;;.irdon  mould.  Of  thefe,  fand  and  clay  are  in  fome  mca- 
I'lire  the  oppofites  of  each  other,  while  chalk  forms  a  kind 
i)f  medium  botwocn  them.  Sand  allows  water  to  filter 
rapidly  through  it,  and  fpeedily  becomes  dry,  while  clay 
is  extremely  tenacious  of  moiilure  \  but  a  mixture  of 
clulk  renders  fand  confidorabiy  more  tenacious  of  water, 
while  it  n^ndcrs  clay  nu^ro  loofc  and  eafily  pfMietrated. 
None  of  thofe  foi!s,  v,  hoii  pure,  arc  valuuble  lor  the  pur- 
IH^ios  of  agricuhun\ — Soi.d  dovs  not  fufficiently  re- 
tail >i  jtoi  for  the  ulc  of  vegetables  \  nor  docs  cby  fuf- 
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fer  dieir  roots  to  expand  with  freedom  in  qUeft  of  nou-  Principles 
riflunent.    Chalk,  or,  as  it  is  ufually  called,  a  calcare^     tion. 
Otts  foil,  is  not  of  itfelf  adapted  for  raifing  ufeful  plants  |  ^ 

for,  although  it  may  not  hare  the  mechanical  defo^s 
of  fond  and  clay,  yet,  it  is  found  by  experience  to  ht 
of  little  value  to  them,  either  in  confequence  of  its  ten- 
dency t6  deftroy  their  texture  by  its  corrofive  quality, 
that  is,  by  having  too  much  chemical  affinity  with  the 
materials  of  which  they  confift,  or  from  its  not  contain^ 
ing  within  itfelf  the  proper  materials  neceflary  to  them 
OS  food. 

The  fourth  kind  of  foil  we  have  denominated  garden 
mould  s  becaufe  it  is  in  its  higheft  perfediion  when  it 
^pnnu^es  neareft  to  the  rich  bbck  earth  which  re- 
ceives that  appellation^  This  is  the  moil  proper  of  all 
kinds  of  foil  for  rearing  the  whole  of  thofe  vegetables 
which  are  accounted  valuable  in  our  climate.  In  pro- 
per circumftances,  that  is,  with  a  moderate  degree  of 
heat  and  of  moifture,  it  never  fails  to  fend  forth  and  to 
bring  to  perfedion  an  abundant  crop.  In  proportion 
to  the  degree  in  which  any  foil  confift  s  of  this  black 
mould,  its  value  increafes.  If,  therefore,  a  hufband-* 
man  could  cover  the  portion  of  territory  allotted  to  him 
with  a  tolerable  depth  of  this  kind  of  foil,  nothing  more 
would  be  neceflary  to  the  fuccefs  of  his  enterprifes,  as 
he  could  rear  whatever  vegetables  he  thought  fit,  in 
perfeftion,  and  in  great  profufion.  It  is  to  be  obfer\'ed, 
however,  that  this  kind  of  mould  or  foil  cannot  be  re- 
lied upon  as  permanent.  If  crops  of  grain  fhould  be 
taken  from  it  year  after  year,  it  would  foon  lofe  its  fer- 
tile qualities,  and  become  unfit  for  the  purpofes  of  a 
profperous  agriculture.  Here  then  is  the  remarkable 
difference  between  this  kind  of  foil  and  the  three  others 
Vol.  I.  H  that 
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Principles  that  wcTC  formerly  mentioned,  fand,  clay,  and  chalk. 

tion.      Whatever  properties  thefe  poffefs  are  unperiihing,  and 

'        can  only  be  altered  or  modified  by  the  operation  of  a 

fierce  heat.  Unfortunately,  however,  in  their  pure  (late, 

as  already  mentioned,  tliey  are  of  little  value  to  the  hut 

bandman  •,  and  it  is  only  in  proportion  to  the  degree  in 

which  they  are  mixed  with  the  dark  coloured  or  garden 

mould,  that  they  become  adapted  to  his  purpofes :  but 

as  the  qualities  of  this  mould  are  of  a  tranfitory  nature^ 

it  is  of  the  utmoft  importance,  and  ought  indeed  to  form 

the  great  bafis  of  every  theory  of  agriculture,  to  ex* 

plain  how  they  may  be  prefervcd  in  exiftence,  or  re- 

ftored  when  loft. 

Nature  of       To  underftand  this  fubjeft  correftly,  it  is  neceflary 

mould.       to  confider  the  nature  and  origin  of  this  fertile  mould. 

It  is  evidently  not  one  of  tliofe  original  fubftances  which 

form  a  part  of  the  great  mafs  of  the  folid  globe  of  the 

earth,  but  appears  to  be  tlie  refult  of  the  operations 

and  of  the  deft  ruction  of  living  and  organized  beings 

Procefsin-  that  havc  exilled  upon  it.     "  Were  a  naked  rock,  (fays 

Tml'lnl   Mr  Headrick,  in  an  cfTay  •  which  we  rtiall  afterwards 

lizf s  the     have  occafion  to  mention),  fuddenly  thrown   up  from 

the  fea  or  from  the  bowels  of  the  earth,  the  firft  plants 

which  nature  would  place  upon  it,  would  be  the  ra- 

rious  fpccies  of  lichens^  and  fuch  as  can  fubfift  wholly 

upon  what  they  imbibe  from  the  air,  without  needing 

a  foil  in  which  to  pu(h  their  roots.     Thefe  plants  fervc 

the  double  purpofe  of  clothing  the  rock,  and  thus  pre« 

venting  the  fine  particles  tliat  arc  diffolved  by  air  and 

moifture  from  being  waflied  away,    and,   from  their 

growth 
■»■ '  ■  ■  ■  ^ 
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gro\rtk    and    diflblution,    of    accumulating    vegetable  Principles 
foil  for  the  fuftenance  of  more  fucculent  plants.     The  °  tion. 
lock  is  thus  gradually  made  to  acquire  fuch  a  depth        ' 
of  foil|  that  it  becomes  able  to  fullain  not  only  graiTes 
and  fhrubs,  but  may  become  a  receptacle  for  the  oak 
itfelf."     The  progrefs  here  dated  is  correft  ;  but  fome 
drcumftances  muil  be  added  to  it,  to  render  it  pra£ti- 
cally  ufeful  to  the  hufbandman.     It  is  to  be  obfcrved, 
tfaenj   that   animal    fubftanccs,  after  they  have  ceafed 
to  form  a  part  of  a  living  body^  have  a  tendency  to 
proceed  rapidly  into  a  ftate  of  putrefadive  fermenta- 
tion, by  which  the  greateft  part  of  their  mafs  is  render- 
ed volatile.     When  animal  fub fiances  are  mingled  witli 
vegetables,  they  fpeedily  communicate  their  own  fer- 
mentation or  putrefaction  to  the  vegetables,  which  by 
means  of  it  are  decompofcd,  fall   to  pieces,   and  are 
transformed  into  that  kind  of  black  eartli,  which  wc 
have  called  garden  mould,  and  which  forms  the  moil 
fertile  of  all  foils  for    the    produdion   of  vegetables. 
It  is  by  this  procefs  then,  that  is,  by  the  fermentation 
of  vegetable  by  means  of  animal   fubftanccs,  that  the 
furface  of  this  globe  has  been  fertilized,  or  a  black  ami 
rich  mould  produced  upon  it,  as  we  daily  fee  taking 
place   in  a   variety  of  fituations.      No  fooncr  do  the 
(mall  lichens  or  molTes   cover  the  face  of  the  naked 
rock,  or  gravel,  or  clay,  than  a  variety  of  fpecies  of 
fnull  animals    appear,   and  feed  upon  tlieln.     As  the 
plants  and  animals   die  in  fuccelTion,  tlicir  fubftanccs 
mingle  and  give  rife  to  the  putrefaction  already  men- 
tioned, which  is  productive  of  a  fmall  portion  of  foil. 
A  new  race  of  plants  of  greater  ftrength  and  bulk  rifes 
upon  the  ruins  of  the  firfl,  and  fupports  larger  animals, 
all  dellincd  in  their  turn  to  periih  and  to  increafe  the 
H  2  quantity 
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Principles  quantity  of  fertile  foiL  More  Taluable  grafies  toon 
tion.  '  fupplant  the  original  foiall  and  coarfe  vegetables,  and 
the  fpot  aflumes  the  appearance  of  a  rich  Terdure. 
New  fpecies  of  animab  alfo  begin  to  inhabit  it :  fnsuls 
and  worms  abound  ^  and  by  their  remains  contribute 
to  the  diflblution  of  the  roots  of  plants  which  every-* 
where  penetrate  the  new  foil,  and  to  the  decompofitioil 
of  the  ftems  which  periodically  fall  doWru  When  the 
foil  has  acquired  fufficient  depth,  it  is  (heltered  by 
flirubs ;  and,  laftly,  by  foreft  trees,  under  the  ihade  of 
which  the  larger  animals  exift.  The  trees  ihed  thrir 
leaves  every  feaibil,  and  every  feafon  confequently  gives 
an  additional  layer  or  Jiratum  of  fertile  mould  to  the 
foil :  and  thus,  while  the  foreft  endures,  the  fertility  of 
the  territory  on  which  it  ftands  continues  to  be  aug- 
mented by  its  fpoils,  and  by  the  bodies  of  the  animals 
which  repair  to  it  for  fhclter. 

This  procefs,  by  which  nature  gives  fertility  to  thtf 
earth,  or  creates  the  rich  mould  on  which  vegetables 
flourifli,  ought  to  be  imitated  by  the  hufbandman ;  and, 
in  fa£l,  it  has  been  imitated,  in  confequence  of  a  know* 
ledge  that  is  derived  from  experience  and  from  prac« 
tice,  rather  than  from  the  general  fpcculatlons  of  fci* 
ence.  The  imitation  of  nature  upon  this  point  confti* 
tutes  tlie  art  of  producing  manures,  which  will  be  after- 
wards  confidered.  The  principle  upon  which  it  proceeds^ 
refts  upon  this  foundation,  which  is  known  to  be  true 
in  fadi,  that  the  fermentation  of  animal  and  vegetable 
fubftances  produces  that  kind  of  dark  rich  mould  which 
forms  the  moft  fertile  foil. 

In  what  way,  or  by  what  peculiar  operation,  thig 
kind  of  mould  or  foil  becomes  fo  highly  conducive  and 
fubfervient  to  the  growth  of  plants,  is  a  point  of  more 

difficult 
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ffficult  refearch,  and  is  fortunately  of  lefs  importance  Principle 
to  be  known  to  the  pra£bical  agriculturift.     It  may  be      tion. 
ibfcnred,  however,  that  this  mould  poflfefles,  in  an  cmi-        ▼     -^ 
nent  degree,  all  the  requifites  neceiTary  to  the  fuccefs  of 
vegetation.     It  retains  moifture,  which  is  fo  neceflary 
to  that  procefs,  without,  at  the  fame  time,  keeping  hold 
of  it  with  that  retentirenefs  which,  in  clay,  has  the  ef* 
{e&  of  injuring  the  roots  of  the  plants.     As  th\$  mould 
confifts  of  the  remains  both  of  animal  and  vegetable 
life,  it  neceifarily  contains  an  immenfe  variety  of  in- 
gredients which  have  different  degrees  of  chemical  af- 
finity to  each  other.     By  the  operation  of  thefe  affini-* 
ties  in  bringing  the  different  fubftances  into  new  com- 
binations, a  great  quantity  of  heat  muft  be  continually 
produced  or  evolved,  as  occurs  in  fo  many  chemical 
procefles.     By  this  heat  the  roots  of  the  plants  will  be 
Bourifhed,  efpecially  when  aflifted  by  die  heat  which 
4ey  themfelves  throw  out  or  produce  when  germi-r 
nating.     Thus,  by  the  kind  of  foil  now  mentioned,  or 
by  the  aid  of  manure,  the  defe£l:s  of  a  cold  and  un- 
genial  climate  may,  in  fome  meafure,  be  redlified,  and 
the  feeds  and  roots  of  vegetables  may  be  fupplied  with 
due  and  feafonable  warmth.     It  is  alio  probable,  that  ConjtOnn 
what  is  called  the  exhaufted  ftate  of  a  foil,  in  confe-hwftSsd*" 
quence  of  much  ploughing,  and  many  crops  having  been^ik. 
taken  from  it,  may  partly  arife  from  this  circumftance, 
that  all  the  chemical  affinities  having  at  laft  operated, 
every  particle  of  the  foil  remains  at  reft,  and  no  more 
heat  is  produced  by  the  a&ivity  of  its  parts. 

That  plants  growing  in  fertile  mould  like  that  now 
mentioned,  derive  nourifliment  or  food  from  it,  cannot 
ke  doubted,  fincc  we  fee,  that  when  taken  out  of  it,  or 
placed  in  another  but  lefs  favourable  foil,  they  fpeedi-i 

H  3  ly 
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i:  niiy  plant,  whether  great  or  fmall,  is  put  in-  PrincijUs 
J  re  veilbl,  and  ftrongly  heated,  allowing  only  tiou. 
i.iu^ko  to  efcape,  the  refidue  in  all  cafes  is  of  the  ' 
i  ./'.^'  nature,  and  is  called  charcoal y  or  by  the  chemifts 
r.w /•;//.  Of  this  carbonaceous  matter  a  confiderable 
quantity  is  always  found  in  rich  garden  mould,  derived 
no  doubt  from  the  remains  of  vegetable  fubftances  of 
which  that  mould  was  originally  formed.  This  cap- 
bonaceous  matter,  however,  or  charcoal,  being  info- 
luble  in  water,  cannot  in  its  ordinary  ftate  enter  into 
Ae  veflels  of  growing  vegetables ;  but>  as  it  is  render- 
ed foluble  by  a  variety  of  combinations,  it  is  no  doubt 
found  out  in  fuch  a  ftate  by  the  fibres  of  growing  roots, 
and  conveyed  upwards  in  the  juice.  But  as  all  vege- 
table mould,  and  the  charcoal  or  carbonaceous  matter 
which  it  contains,  is  tlie  refult  of  the  ruins  of  vegeta- 
tioiiy  and  as  the  lichens  or  vegetables  of  the  coarfei): 
and  fimpleft  kind,  which  originally  grow  upon  the  na^ 
ked  ftone,  have  no  other  nourifliment  than  water  and 
atmofpherip  air,  it  is  probable,  that  out  of  thefe  mate- 
rials they  are  capable  of  forming  the  charcoal,  which 
conftitutes  the  bafis  of  their  form,  and  of  the  conftitu- 
tion  of  every  other  vegetable.  It  is  true,  that  the  che- 
mifts ftill  regard  carbon  or  charcoal  as  a  fimple  and 
iincompounded  fubftance  ^  and  they  have  not  found  it 
in  water,  nor  in  atmofpheric  air,  unlefs  in  the  moft  mi- 
nute degree,  refulting  probably  from  the  combuftion  of 
fires  and  the  breathing  of  animals  in  inhabited  coun- 
tries. But  although  chemifts  have  not  hitherto  been 
able,  to  find  charcoal  in  the  three  fimpte  fubftances, 
oxygen,  hydrogen,  and  azote,  of  which  atmofpheric 
air  and  water  are  compofcd,  it  fcems  evident,  that  the 
mighty  Chemift  who  contrived  this  world  and  the  coi> 
H  4  ftitutipu 
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ly  iTft  into  (Ifc.iy.     Wh:it  the  p.-  "'  '-^  »* 

hj-./i'vcr,  vliich  iiicy  take  frc   .  '  ■**''»'• 
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eftecl  of  lime,  therefore,  we  (hall  call  the  attention  of  Prindpla 

,  ,  Of  Cultxviu 

the  reader.  jioo. 

Wliere  the  ground  has  been  fuffered  to  remain  un-  »  ^ 
cultivated  for  many  ages,  producing  all  that  time  fuc- 
culent  plants  which  are  ealily  putrefied,  and  trees,  the 
leaves  of  which  likewife  contribute  to  enrich  the  ground 
by  their  falling  off  and  mixing  with  it,  tlie  foil  will  ia 
a  manner  be  totally  made  up  of  pure  vegetable  earthy 
and  be  the  richeft,  when  cultivated,  that  can  be  hna- 
gincd.  This  was  the  cafe  with  the  lands  of  America. 
They  liad  remained  uncultivated  perhaps  fince  the  cxc2^ 
tion,  and  were  endowed  with  an  extraordinary  degree 
of  fertility ;  neverthelefs  we  are  aflured,  by  perfons 
who  have  examined  the  lands  in  America,  that  fuck 
grounds  as  have  been  long  cultivated,  are  often  fo  muck 
exhaufted,  as  to  be  much  worfc  than  the  generality  of 
cultivated  grounds  in  this  country.  Here,  then,  weonefpecki 
have  an  example  of  one  fpccies  of  poor  foil;  ^^^uoicly, ^^ j^ jj** 
one  that  has  been  formerly  very  rich,  but  has  been  ie^hjUmt. 
prived,  by  repeated  cropping,  of  the  greateft  part  of 
the  vegetable  food  it  contained.  The  farmer  who  is 
in  poffeflion  of  fuch  ground,  would  no  doubt  willingly 
reftore  it  to  its  former  ftate ;  the  prcfent  queftion  is» 
What  mud  be  done  in  order  to  obtain  this  end  ?  We 
fliall  fuppofe  the  farmer  tries  lime.  This  fubftance, 
being  of  a  feptic  nature,  or  having  a  tendency  to  re- 
duce vegetable  fubftances  into  a  ftate  of  putrefaflion, 
u-ill  a£fc  upon  fuch  parts  of  the  foil  as  are  not  pu« 
trefied,  or  but  imperfe£Uy  fo;  in  confequence  of 
which,  the  farmer  will  reap  a  better  crop  than  former- 
ly. The  feptic  nature  of  the  lime  is  not  entirely  al- 
tered by  any  length  of  time.  In  ploughing  the 
ground,  the  lime  is  more  and  more  perfeftly  mix- 
I  ed 
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Principfcs  cJ  With  it,  and  gradually  exerts  its  power  on  every 
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tion.  putrelcible  matter  it  touches.  As  long  as  any  matter 
'  of  this  kind  remains,  the  farmer  will  reap  good  crops  j 
but  when  the  putrefcible  matter  is  all  exhaufted,  the 
ground  then  becomes  perfeclly  barren ;  and  the  cau- 
ftic  qualities  of  the  lime  are  mod  unjuftly  blamed  for 
burning  the  groinid,  and  reducing  it  to  a  caput  mar* 
tuum :  while  it  is  plain  the  lime  has  only  done  its  office^ 
and  made  the  foil  yield  all  that  it  was  capable  of 
yielding. 
A  fpcciesoF  When  gTX)und  has  been  long  uncultivated,  producing^ 
■•cHorltcd  ^^  ^  ^™^  plants,  not  fucculent,  but  fuch  as  are  very 
\j  lime  difficultly  diiTohred,  and  in  a  manner  incapable  of  pu- 
trefaflion  ;  there  the  foil  will  be  excefiively  barren,  an4 
yield  very  fcanty  crops,  though  cultivated  with  the 
greateft  care.  Of  this  kind  arc  thofe  lands  covered  witli 
heath,  which  arc  found  to  be  the  moft  barren  of  any,  and 
the  moft  difficultly  brought  to  yield  good  crops.  In  this 
cafe  lime  will  be  as  fcrviceable  as  it  was  detrimental 
in  the  other  \  for  by  its  feptic  qualities,  it  will  conti-* 
nually  reduce  more  and  more  of  the  foil  to  a  putrid 
flate  J  and  thus  there  will  be  a  conftant  fucceffion  of 
better  and  better  crops,  by  the  repeated  ufe  of  lime 
when  the  quantity  firft  laid  on  has  exerted  all  its  force. 
By  a  continued  ufe  of  this  manure,  the  ground  wiU  be 
gradually  brought  nearer  and  nearer  to  the  nature  of 
garden  mould  ;  and,  no  doubt,  by  proper  care,  might 
be  made  as  good  as  any  :  but  it  will  be  as  great  a  mif- 
take  to  imagine,  that,  by  the  ufe  of  lime,  this  kind  of 
foil  may  be  rendered  perpetually  fertile,  as  to  think 
that  the  other  was  naturally  fo  \  for  though  lime  enriches 
this  foil,  it  does  fo,  not  by  adding  vegetable  food  to 
it,  but  by  preparing  what  it  already  contains  \  and  whei) 
2  aU 
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all  IS  properly  prepared,  it  muft  as  certainly  be  exhaufted  Principal 
,         ,  -  of  Culm*-. 

as  in  the  other  cafe.  tioa. 

Here,  then,  we  have  examples  of  two  kinds  of  poor        ^.     '' 
foils  \  one  of  which  is  totally  deftroyed,  the  other  great*  how  reilo. 
ly  improved,  by  lime,  and  which  therefore  require  very  ^*^ 
different  manures  j  lime  being  more  proper  for  the  laft 
than  dung ;  while  dung,  being  more  proper  to  reftore 
an  exhaufted  foil  than  lime,  ought  only  to  be  ufed  for 
thefirft. 

By  attending  to  the  diftin£l:ion  between  the  reafons  ' 

for  the  poverty  of  the  two  foils  juft  now  mentioned,  we 
will  always  be  able  to  judge  with  certainty  in  what  cafes 
lime  is  to  be  ufed,  and  when  dung  is  more  abfolutely 
ncceffary.  The  mere  poverty  of  a  foil  is  not  a  criterion 
whereby  we  can  judge ;    we  muft  confider  what  hath  >' 

made  it  poor.     If  it  is  naturally  fo,  bearing  heath  and  i_ 

other  coarfe  plants,  we  may  almoft  infallibly  conclude,  ■ 

that  it  will  beconie  better  by  being  manured  with  lime,  i  , 
If  it  is  artificially  poor,  or  exhaufted  by  continual  crop- 
ping, we  may  conclude  that  lime  will  entirely  deftroy 
it.  We  apprehend,  that  it  is  this  natural  kind  of  po- 
verty only  which  Dr  Anderfon  fays,  in  his  Eflays  on 
Agriculture,  may  be  remedied  by  lime-,  for  we  can  fcarce 
think  that  experience  would  direft  any  perfon  to  put 
Tune  upon  land  already  exhaufted.     His  i^ords  are, 

"  Calcareous  matters  aft  as  powerfully  upon  land  Mr  Andcr- 
that  is  naturally  poor,  as  upon  land  that  is  more  ^""'^  ^^^^' 

'   *         '  *  on  coDceni- 

richly  impregnated  with  thofe   fubftances  that  ing  liiuf. 

tend  to  produce  a  luxuriant  vegetation." 

^*  Writers  on   agriculture  have  long  been  in  the  cu- 

ftom  of  dividing  manures  into  two  clalTcs,  viz.  Enriching 

manures,  or  thofe  that  tended   dirccUy  to  render  the 

foil  more  prolific,  however  fterile  it  may  be  •,  among  the 

foremoft 


f 
...  I  u^iica  wu^dung:  Exciting  minurcfi,  or  thofe 
.  -     iji'iMcii  to  have  a  tendency  to  render  the 
.     ,. . .    .>tu(iiic»  merely  by  a£ting  upon  thofe  enrich- 
^     ....vuc>  ihut  had  been  formerly  in  the  foil,  and  gi- 
.,    ;i:iu  a  new  (timulus,  fo  as  to  enable  them  to  ope- 
ac*  upon  that  foil  which  they  had  formerly  ferti- 
.vw..     In  which  clafs  of  ilimulating  manures^  limt  was 
*..y>  .Ulowed  to  hold  the  foremoft  place. 
•  In  confequence  of  this  theory,  it  would  follow^ 
u.;(.  lime  could  only  be  of  ufc  as  a  manure  when  ap- 
j<d  to  rich  foils — and  when  applied  to  poor  foilsj 
^hv'uld  produce  hardly  any,   or  even  perhaps  hurtful 
ilc<N. 

••  I  will  frankly  acknowledge,  that  I  myfelf  was  fo 
*Ai  impofed  upon  by  the  beauty  of  this  theory,  as  to 
be  hurried  along  with  the  general  current  of  mankind, 
in  the  firm  perfuafion  of  the  truth  of  this  obfervation, 
.lud  for  many  years  did  not  fufHciently  advert  to  thofe 
I.icIm  that  were  daily  occurring  to  contradict  this  theo- 
ly. — I  am  now,  however,  firmly  convincetl,  from  re- 
|ii  Mted  obfervations,  that  lime,  and  other  calcareous 
iii.niures,  produce  a  much  greater  proportional  improve- 
iiUMit  upon  poor  foils  than  fuch  as  are  richer  j — and 
ihat  lime  alone,  upon  a  poor  foil,  will,  in  many  cafes, 
produce  a  much  greater  and  more  lafting  degree  of  fcr- 
lility  than  dung.** 

'ITius  far  Dr  Anderfon's  experience  is  exaftly  con- 
formable to  the  theory  we  have  laid  down,  and  what 
ought  to  happen  according  to  our  principles.  He  men- 
tions, however,  fome  fafts  which  feem  very  ftrongly  to 
militate  againft  it ;  and  indeed  he  himfelf  feems  to  pro- 
ceed upon  a  theory  altogether  difFercnt. 

«*  Calcareous 


^  Calcareous  matter  alone  (fays  he)  is  not  capable  PHnd^ 
of  rearing  plants  to  perfe£tion  ^— mould  is  necef-     tion. 
fary  to  be  mixed  with  it  in  certain  proportions^  ^ 

before  it  caji  form  a  proper  foiL    It  remainsjc^!^^ 
however,  to  be  determined,  what  is  the  due  pro-*^**"  j'.f 

plOpCT  tOLU 

iportion  of  thefe  ingredients  for  forming  a  proper 
(oiL 
<(  We  know  that  neither  chalk,  nor  marl,'  nor. lime^ 
can  be  made  to  nourifli  plants  alone  ^  and  foils  are  iome* 
times  found  that  abound  with  the  two  firft  of  thefe  to 
m  faulty  degree.  But  the  proportion  of  cakareoujs  mat« 
ter  in  thefe  is  fo  much  hrger  tnan  could  ever  be  produ* 
ced  by  art,  where  the  foil  was  naturally  deftitute  of  thefe 
fubftances,  that  there  feems  to  be  no  danger  of  erring 
on  that  fide.  Probably  it  would  be  much  eafier  to  cor« 
feGt  the  defeds  of  thofe  foils  in  which  calcareous  mat* 
ters  fuperabound,  by  driving  earth  upon  them  as  a  ma- 
nure, than  is  generally  imagined  ^  as  a  very  (mall  pro- 
portion of  it  fometimes  affords  a  very  perfeA  ibiL  I 
(hall  illuftrate  my  meaning  by  a  few  examples. 

«  Near  Sandfide,  in  the  county  of  Caithnefs,  there  Eximpien 
is  a  pretty  extenfive  plain  on  the  fea  coaft,  endowed  ^[^^^^P^*"' 
with  a  moft  fingular  degree  of  fertility.     In  all  feafons^^rtik. 
it  produces  a  moft  luxuriant  herbage,  although  it  never 
got  any  manure  fince  the  creation ;  and  has  been  from 
dme  inmiemorial  fubje£^ed  to  the  following  courfe  of 
crops* 

«  I.  Bear,   after  once   ploughing   from   grafs, 

ufually  a  good  crop. 
«<  2.  Bear,  after  once  ploughing,  a  better  crop 

than  the  iirft. 
*«  3.  Bear,  after  once  ploughing,  a  crop  equal  to 
the  firft. 

«  4-  S- 
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Vr'iiK'^^tU%  «  4.  5.  and  6.  Natural  srrafs,  as  clofe  arid  rich 

tion.  as  could  be  imagined,  might  be  cut,  if  the 

»  pofleiTor  fo  inclined,  and  would  yield  an  ex- 

traordinary crop  of  hay  each  year. 

"  After  this  tlie  fame  courfc  of  cropping  is  renewed. 
'File  foil  that  admits  of  this  fmgular  mode  of  farming, 
appears  to  be  a  pure  incoherent  fand,  deftitute  of  the 
I'malleft  particle  of  vegetable  mould ;  but,  upon  exami- 
nation, it  is  found  to  confift  almoft  entirely  of  broken 
ihcll:> :  the  fine  mould  here  bears  fuch  a  fmall  propor- 
tion to  the  calcareous  matter,  as  to  be  fcarce  percep- 
tible, and  yet  it  forms  the  mod  fertile  foil  that  ever  I 
yi't  met  with. 

"  I  have  fcen  many  other  links  (downs)  upon  the 
f<M  fliorc,  which  pro<luced  the  mod  luxuriant  herbage, 
;iiid  tlie  clofeft  and  fweeteft  pile  of  grafs,  where  they 
coil  lilted  of  flielly  fand  ;  which,  without  doubt,  derive 
tluir  extraordinary  fertility  from  that  caufe. 

"  A  very  remarkable  plain  is  found  in  the  ifland  of 
Jlr-eye,  one  of  the  Hebrides.  It  has  been  long  em- 
|»h)y<*d  as  a  common :  fo  that  it  has  never  been  difturb- 
eil  by  the  plough,  and  aflbrds  annually  the  moil  luxu- 
li.int  crop  of  herbage,  confiiling  of  white  clover  and 
other  valuable  pallure  grafs,  that  can  be  met  with  any- 
where.    The  foil  confiils  of  a  very  pure  flielly  fand. 

"  From  thefe  examples,  I  think  it  is  evident,  that  a 
verv  fmall  proportion  of  vegetable  mould  is  fuflicient  to 
render  calcareous  matter  a  very  rich  foil.  Perhaps, 
however,  a  larger  proportion  may  be  necelTary  when  it 
IS  mixed  with  clay  than  with  fand  ;  as  poor  chalky  foils 
iVom  to  be  of  the  nature  of  that  compofition." 

To  thel'e  c\.unples  brought  by  Dr  Anderfon,  we 
may  add  funic  ol  ilio  fame  kiiid  mentioned  by  Lord 

Kaimes. 
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Kaimes.     His  lordihip  having  endeavoured  to  eftablifli  ^Wlplci 
die   theory  of  water  being  the  only  food  of  plants,      iioiu 
though  he  hinifelf  frequently  deviates  from  that  theory^ '      '      ' 
yet  thinks  it  poiEble,  upon  fuch  a  principle,  to  make  a 
foil  perpetually  fertile. 

<«  To  recruit  (fays  he),  with  vegetable  food,  a  foil 
impoTerifhed  by  cropping,  has  hitherto  been  held  the 
cnly  obje£l  of  agriculture.  But  here  opens  a  grander 
obje£l,  worthy  to  employ  our  keeneft  induftry,  that  of 
fluiking  a  foil  perpetually  fertile.  Sucli  foils  a£kually 
exift;  and  why  fhould  it  be  thought,  that  imitation 
here  is  above  the  reach  of  art  ?  Many  are  the  inilan- 
ces  of  nalure  being  imitated  with  fuccefs.  Let  us  not 
defpair  while  any  hope  remains ;  for  invention  never 
was  ^szercifed  upon  a  fubjedi  of  greater  utility.  The 
attempt  may  fuggeft  proper  experiments :  it  may  open 
new  views :  and  if  we  fail  in  equalling  nature,  may  we 
not,  however,  hope  to  approach  it  ?  A  foil  perpetually 
fertile  muft  be  endowed  with  a  power  to  retain  moiiturc 
fafficient  for  its  plants,  and  at  the  fame  time  muft  be 
of  a  nature  that  does  not  harden  by  moifture.  Calca* 
reous  earth  promifes  to  anfwer  both  ends  ;  it  prevents 
a  foil  from  being  hardened  by  water  ;  and  it  may  pro- 
bably alfo  invigorate  its  retentive  quality.  A  field 
that  got  a  fufficient  dofe  of  clay  marl,  carried  above  # 

30  fucceffive  rich  crops,  without  either  dung  or  fallow. 
Doth  not  a  foil  fo  meliorated  draw  near  to  one  per- 
petually fertile  ?  Near .  the  eaft  fide  of  Fife,  the  coift 
for  a  mile  inward  is  covered  with  fea  fand,  a  foot  deep 
or  fo ;  which  is  extremely  fertile,  by  a  mixture  of  fea 
(hells  reduced  to  powder  by  attrition.  The  powdered 
fliells,  being  the  fante  with  fliell  marl,  make  the  fand 
retentive  of  moifture  -,  and  yet  no  quantity  of  moifture 
%  will 
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'>«»ai»a  itiH  unice  tlie  £mi  into  a  folid  body.     A  f(nl  fo  mixed 
feems  to  be  not  for  ditlant  from  one  perpetually  fertile. 
Thefe»  it  is  true,  are  but  faint  effays ;  but  what  will  not 
perfevermce  accompliOi  in  a  good  caufe  ?" 
fnwmfitw^     Having  thus,  in  a  manner,  pofitively  determined  with 
luiuiao's     Dr  Andertbn,  that  no  dofe  of  calcareous  matter  can 
^       polTtbly  be  too  great,  we  cannot  help  owning  ourfeires 
furpriied  on  finding  his  lordftiip  exprefling  himfelf  at 
follows :  ^  An  overdofe  of  (hell  marl,  laid  perhaps  an 
ttich»   and  an  inch  and  a  half,  or  two  inches  thick^ 
produces,  for  a  time,  large  crops  :  but  at  bft  it  renders 
the  Ibal  a  caput  martuumf  capable  of  bearing  neither  com 
nor  grafs  ;  of  which  there  are  too  many  inftances  ia 
Scotland.     The  fame  probably  would  follow  from  an 
overdofe  of  clay  marl,  ftone  marl,  or  pounded  lime* 
ftoiK.**    To  account  for  this,  he  is  obliged  to  make  a 
fiipix^iition  direiHy  contrary  to  his  former  one  ;  name- 
ly, that  calcareous  matter  renders  the  foil  incapable  of 
retaining   water.      This   phenomenon,    however,    we 
think  is  folved  upon  the  principles  above  laid  down,  in 
n  fatisfa£tory  manner,  and  without  the  lead  inconfift- 
ency. 
I^ipefu^l        As  to  rendering  foils  perpetually  fertile,  we  cannot 
ti!r**jiill  '^^^'P  ^""J^*"?  ^^   attempt   altogether  chimerical   and 
Vk^X         vain.     There  is  not  one  example  in  nature  of  a  foil 
|H*rpotually  fertile,  where  it  has  no  fupply  but  from  the 
nir  and  the  rain  which  falls  upon  it.     The  above  re- 
i'ifctl  examples  can  by  no  means  be  admitted  as  proofs 
of  perpetual  fertility.     We  know,  that  the  grafs  on  the 
bunks  of  a  river  is  much  more  luxuriant  than  what 
urt )ws  Jd.  a  diflance :  the  reafon  is,  that  the  water  is  at* 
iMClod  by  the  earth,  and  communicates  its  fertilizing 
Mualilics  to  it  j  but  was  the  river  to  be  dried  up,  the 

gnds 
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infs  would  foon  become  tike  the  reft.     Why  ftiould  Principles 

f.1.  t.     r  rr-i-i-       ofCultiva- 

not  the  ocean  have  the  laitie  power  of  tertilizing  plains     tion. 
near  its  (hores,  that  rivers  have  of  fertilizing  fmali  fpots       • 
■ear  their  banks  ?   We  fee,  however,  that  it  hath  not : 
for  the  fea  ihores  are  generally  fandy  and  barren.     The 
leafon  of  this  is,  that  the  waters  of  the  ocean  contain  a 
quantity  of  loofe  acid;  and  this  acid  is  poifonous  to  ' 

plants  :  but|  abftra£ting  this  acid  part,  we  hefitate  not 
to  affirm,  that  fea  water  is  more  fertilizing  than  river 
waten  It  is  itnpofiible  to  know  how  far  the  waters  of 
Ae  ocean  penetrate  under  ground  through  a  fandy 
finL  Where  they  meet  with  nothing  to  abforb  their 
•tid,  there  the  ground  is  quite  barren  ;  but  in  paffing 
through  an  inunenfe  quantity  of  broken  (hells,  tlie  cal- 
careous matter  will  undoubtedly  abforb  all  the  fuperfiuous 
add  ;  and  thus  the  foil  will  be  continually  benefited  by 
its  vicinity  to  the  ocean.  All  the  above  fields,  there- 
fore^ are  evidently  fupplied  with  nouri(hment  from  tlie 
ocean :  for  if  the  fait  water  has  fufTicient  efficacy  to 
lender  fields  which  are  in  its  neighbourhood  barren, 
why  (hould  it  not,  like  other  water,  render  them  fertile 
when  .the  caufe  of  barrennefs  is  removed  from  it  ? 

After  all,  the  field  in  Caithnefs,  mentioned  by  Dr 
Anderfon,  feems  to  have  been  perpetually  fertile  only 
in  grafs  ;  for  though  the  fecond  year  it  carried  a  better 
crop  of  bear  than  it  did  the  firft,  yet--the  third  year 
the  crop  was  worfe  than  the  fecond,  and  only  equal  to 
die  firft.  Had  it  been  ploughed  a  fourth  time,  the  crop 
would  probably  have  been  worfe  than  the  firft.  Ground 
is  not  near  fo  much  exhaufted  by  grafs  as  corn,  even 
though  the  crop  be  cut  and  carried  off;  and  ftill  lefs 
if  it  only  feeds  cattle,  and  is  manured  by  their  dung  -, 
which  appears  to  have  been  the  cafe  with  this  field. 

Vou  L  1  Lord 
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Principles  Lord  Karnes,  indeed,  mentions  fields  in  Scotland,  ^t» 

ofChltiva-  ..*.«.  *.       • 

tion.      P^it  memory,  have  earned  fuccelTive  crops  of  wlieaty 
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peafe,  barley,  oats,  without  a  fallow,  and  without  ma^ 
nurc;  and  particularizes  one  on  the  rirer  Carron,  of 
nine  dr  ten  acres,  which  had  carried  103  crops  of  oatt 
without  intermiflion  and  without  manure :  but  as  we 
are  not  acquainted  with  any  fuch  fields,  nor  know  any 
thing  about  their  particular  fituation,  we  can  form  no 
judgment  concerning  tbem. 
Soils  im-         Dcfe^lire  foils  are  fometimes  improred  by  bdnir  mxei. 

proved  by  . 

mixture,  with  each  others  Thus  clay,  or  a  foil  chiefly  formed  sf 
that  ingredient,  is  apt,  as  formerly  noticed,  to  be  harden* 
ed  by  die  heat  ot  the  fun,  fo  that  the  vegetables  can  fcaitt 
penetrate  it  in  fuch  a  manner  as  to  receive  proper  noi^ 
rifhment.  Sand,on  the  contrary,  if  it  is  not  fituated  fe  as  t9 
receive  a  great  deal  of  moifture,  is  very  apt  to  be  parch* 
ed  up  in  fummcr,  and  the  crop  deftroyed ;  nor  has  tt 
fufiicient  adhefion  to  fupport  plants  that  have  few  roots 
and  grow  high.  From  thefe  oppofite  qualities,  it  is 
evident  that  thefe  two  foils  would  be  a  proper  msnure 
for  one  another :  the  clay  would  give  a  fufiicient  de» 
gree  of  firmncfs  to  the  fand,  and  the  fand  would  break 
the  too  great  tenacity  of  the  clay.  According  to  Dr 
Home's  experiments,  however,  fand  is  the  worft  manme 
for  clay  that  can  be  ufed.  He  recommends  marl  moft^ 
To  reduce  clay  ground  as  near  as  poflibte  to  the  fonB» 
of  pure  vegetable  mould,  it  mud  firft  be  pulverised. 
This  is  mod  eflfedually  performed  by  ploughing  and 
harrowing;  but  care  muft  be  taken  not  to  plough  it 
ivhilft  too  wet,  otherwife  it  will  concrete  into  hard  clods 
which  can  fcarccly  be  broken.  After  it  is  pulverised, 
however,  fome  means  muft  be  taken  to  keep  it  ftook 
concreting  again  into  the  fame  hard  mafles  as  before^ 

Abiding 
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Lord  Kaimes,  though  clay,  after  pul?e-  Jvincipki'' 
concrete  into  m  hard  a  xnafs  as  before^  if     tian. 
yet  if  mixed  with  dunghill  juice,        " 
Lime  alfo  breaks  its 


m 

rurtilitv  of  " 


Accoa-dhig  to 

rizationi  will 

mixed  with  water 

k  wiU  aot  concrete  any  more, 

tenacity  I  and  is  very  ufeful  as  a  manure  for  this  kind  of 

foil. 

The  conclusion,  however,  which  ire  wifti  the  praftical  Fertility  of 

hkimet  to  draw  from  our  theory  is.  That  there  is  a  certain  tij^itcd, 

limit  to  the  fertiliiy  of  the  earth,  both  as  to  duration  and 

Ifci  d^ree,  at  any  particular  time:  tliat  the  nearer  any  foil 

[approaches  to    the  nature  of  pure  garden  mouldy  the 

nearer  it  is  to  the  moft  perfed  degree  of  fertility ;  but 

^lliat  there  are   no  hopes  of  keeping  it  perpetually  in 

fuch  a  flate,  or  in  any  degree  of  approximation  to  it* 

>  but    by  conilant   and    regular    manuring    with    dung* 

I  Lime,  chalk,    marl,    &c.  may  be    proper    to    bring  It 

©ear  to  this  ft  ate,  but  are  abfolutely  unfit  to  keep  it 

coQUattally   fo.    They  may   indeed    for   feveral    years 

produce  large  crops  j  but  tlie  more  they  increafe  tho 

iotilky  for  fome  years,  the  fooner  will  they  bring  on 

an  abfolute  barrennefi ;  while  regular  manuring  m^ifh 

plenty  of  dung  will  always  enfure  the  keeping  up  tha 

foil  in  good  condition,  without  any  occafion  for  fallow* 

What  we   haire  fard  concerning  the  ufe  of  lime,  S^c* 

tppJies  likewife  to  the  praftice  of  frequent  ploughingp 

though  in    a    lefs    degree.     This    tends   to    mehorata 

ground  that   is   naturally  poor,  by  giving  an  opportu* 

nity  10  the  vegetable  parts  to   putrefy ;  but  when  chat 

is  done*  it  tends  to  exhaull,  though   not  fo  much  aa 

iimfe-     A  judicious  farmer  will  conftanily  drive  to  keep 

bi&  bndi  always  in  good  condition,  ratlter  than  to  make 

them  fuddcnly   much  better ;  left  a  few  years  Ihould 

convince  lilm  that  he  was  in  reality  doing  almoft  irre- 

l  a  parable 
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Tnac'ifAet  panble  mUchief,  wbile  be  fancied  himielf  making  ii 
uoa.     prorements.     As  for  the  ridiculous  notions  of  ftimu^ 
lating  the  ground  by  faline  nunures,  for  ffae  pttrpofe  of 
exciting  it  to  perpetual  fertility,  we  hope  they  will  never 
enter  the  brain  of  any  rational  practitioner  of  a^ricokuie. 

In  addition  to  wliat  is  here  dated,  however,  concern^ 
ing  the  difttn£tion  of  foils  in  general,  it  may  be  aeceC- 
fary  to  take  notice  of  the  manner  in  whidi,  with  a  pnK> 
tical,  view,  they  have  ufually  been  difcriminated  by  agri* 
cultural  writers*  This  u  the  more  neccflary,  on  account 
of  the  frequent  recurrence  of  various  denominadoBS  of 
foil  in  treatifes  upon  thb  important  fubjc£t,  the  nfe  of 
which,  from  the  want  of  a  fcaentific  nomenclatore,  it 
will  not  be  entirely  in  our  power  to  aroid.  Mr  Young 
remarks^  that  in  fome  parts  of  England  where  hofband* 
ry  is  fuccefsfully  pra£fcifed,  any  loofe  clay  is  called  mari» 
in  others  marl  is  called  chalk,  in  others  clay  is  called 
loam.  To  avoid  increafing  this  confufion,  we  Oiall  here 
follow  the  pradical  defcription  of  foils  given  by  the 
celebrated  chemift  Richard  Klrwan,  £fq.  previoufly  ob- 
(Shrving,  that  by  calcareous  earth,  is  meant  chalk  and  all 
ftones  that  burn  to  lime,  effervefcing  in  their  natural 
ftate  with  all  acids.  Argil  is  pure  clay,  which  forms 
alum  with  the  vitriolic  acid,  but  fcarcely  efiervefces 
with  any  of  the  acids.  Siliceous  earth  is  flint  or  pore 
fand,  fuch  as  that  whereof  glafs  is  made ;  it  effcrvefces 
with  no  acid.  We  may  add  that  ferruginous  earth,  or 
iron,  is  the  caufe  of  the  red  or  brown  colour  that  ap» 
pears  in  many  foils. 

<*  The  foils  mod  frequently  met  with,  fays  Mr  Kir- 
wan,  and  which  dcfervc  a  diflin£l  confideration,  are 
clny,  chalk,  fand,  and  gravel,  clayey  loam,  chalky 
loam,  faiidy   loam,    gravelly  loam,   ferruginous    Iram^ 

2  boggy 


|iogg7  toSSp  and  heathj  foil,  or  moantaun  as  it  is  often  Principles 
cailecL 


«  day  is  of  vtfiofiscoloars;  for  wc  meet  with  whiter  ' 
gray^  bcownifli  ied»  bcowmfh  Uack,  jellowifh,  or  bloiib 
days;  it  fods  (knooth,  and  (bmewhat  imduons;  if 
moift)  it  adheres  to  the  fingers^  and  if  fufficiendy  fo,  it 
becomes  tx>ii^  and  dufltlei  if  dry»  it  adheres  more  or  leis 
to  the  txmgue  ;  if  thraim  into  water  it  gradually  diffoies 
itEdf  through  it^  and  flowly  feparates  from  k.  It  does 
not  nfnaUy  efenr^foe  widi  acids»  unkfs  a  ftrong  heat 
be  ?ppEed»  or  that  it  contains  a  few  calcareous  particles 
qr  magnefia*  If  heated^.it  hardens^  and  bmms  to  a 
brick. 

^  It  ccmfifts  of  argil  and  fine  fand»  ufixaily  of  the 
ffioeous  kind,  in  various  proportions,  and  more  or  led 
ficrmgipoiis.  The  argil  fbrms  generally  from  ao  to  75 
per  cwt.  of  die  whole  mafs,  the  (and  and  calx,  of  iron 
die  reoKiinder.  Thefe  are  perfe^y  feparable  by  boiling 
b  ftrof^  vitriolic  acid. 

«  Chalk,  if  not  very  impure,  is  of  a  white  o^or,  mo* 
derate  conCftence,  aii^  dufty  furfacei  (tains  the  fingers  ; 
adheres  (lightly  to  the  tongue  ;  docs  not  harden  when 
beated,  but  <m  the  contrary,  in  a  ftrong  heat,  bums  to 
lime,  and  lofes  about  ^  of  its  weight.  It  efienrefces 
with  acids,  and  di^Ives  almoft  entirely  therein.  I  ihall 
alfo  add,  that  this  folution  is  not  difturbed  by  cauftic 
volatile  alkali,  as  this  circumftance  diftingui(hes  it  from 
magnefia.     It  promotes  putrefadiion. 

"  Sand. — By  this  is  meant  (mall  loofe  grains  of  great 
hardnefs,  not  cohering  with  water  nor  foftened  by  it* 
It  is  generally  of  the  (iliceous  kind,  and  therefore  infov 
\uUe  in  acids. 

**  Gravel  differs  from  fand  chiefly  in  fize  5  however, 
I  3  ftooe^ 
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fnadpin  ftooes  of  2  calcareovs  nature,  whenfmall  ^d  ToondRL 
tioa.   '  are  often  comprebended  under  that  denomination. 

«  Loam  denotes  any  foil  moderately  cohefive,  dat  if» 
lefs  fe  than  day,  and  more  fo  than  loofe  chalk  (  by  die 
author  of  the  Body  of  Agriotltare  it  is  faid  to  be  a  clay 
mixed  with  £uid.  Dr  Hill  defines  it  an,  earth  compofed 
of  difiimikur  particles,  hard,  itii^,  denfi^harfliaiid  roogh 
to  die  touch,  not  eafily  duAile  while  moift,  readily  dif» 
fufible  in  water,  and  compofed  of  (and  and  t  tou^ 
▼itcid  day*  Th^  definition  I  have  grmi,  feems  moft 
^ited  to  the  diicient  fpecks  I  fliall  now  emimenie. 

«  Cbyey  h»m  denotes  a  compoind  foD,  modetatcly^ 
cohefive,  in  which  the  argillaceous  ingredient  predonn* 
nates ;  its  coherence  is  dien  greater  than  dttt  of  pure, 
cby ;  the  other  ingredient  is  a  coarfe  &nd,  widi  or  widn 
out  a  fmall  mixture  of  the  calcareous  ingrediem.  It  ii 
this  which  farmers  generally  eall  Jtroag^  JHf^  tMy  and 
ieavy  loam,  in  proportion  as  die  clay  abounds  in  it. 

<<  Chalky  loam.  This  term  indicates  a  loam  formed 
of  clay,  coarfe  fand,  and  dialk  ^  in  whidi,  however,  the 
calcareous  ingredient,  ordialk,  much  predominates*  It 
is  lefs  cohefive  than  day  loams. 

«  Sandy  kKun^  denotes  a  loam  in  which  fand  pre- 
dominates. It  is  lefs  coherent  than  either  of  the  above. 
mentioned.  Sand,  partly  coarfe,  and  partly  fine,  forms 
from  8o  to  90  per  cwt.  of  this  compound. 

M  Gravelly  loam  difiers  from  the  laft,  only  in  con-^ 
raining  a  larger  mixture  of  coarfe  fand  or  pebbles.  This 
and  the  two  laft  are  generally  called  by  farmers  iigbt  or 
hungry  foils }  particularly  when  they  have  but  tittle 
depth. 

**  Ferruginous  loam,  or  till.  This  is  generally  of  a 
dari(  brown  or  reddifli  cokmr^  and  mudi  harder  than, 

an^ 


AORICIFLTURe.  I3f 

toy  of  die  precedinff.  It  confifts  of  clay  and  calces  of  PrTnci^lM 
iron,  more  or  leu  intimately  mixed.  It  may  bte  dif- 
tinguiihed  not  only  by  its  colour,  but  alfo  by  its  fuperior ' 
weight.  It  icmetimes  effervefces  with  acids  and  fome«> 
times  not ;  when  it  does,  mnch  of  the  irony  part  may  be 
feparateds  by  pouring  it  when  well  dried  into  fpirit  of 
(alty  from  which  the  iron  may  he  feparated  by  alkalies  or 
chalk. 

^  Akin  to  this  are  certain  variolic  fiilSf  which,  when 
fteeped  in  water,  impart  to  it  die  power  of  reddening 
fyntp  of  Tiolets.  Thefe  are  generally  of  a  blue  colour^ 
hot  reddoi  when  heated. 

€€  Boggy  foil,  or  bogs,  confift  chiefly  of  ligneous 
foots  of  decayed  regeubles  nuxed  with  earth,  moftly 
argillaceous,  and  fand,  and  a  coaly  fubftance  derived 
from  decayed  vegetables^  Of  bogs  there  are  two  forts: 
the  black,  which  contains  a  large  proportion  of  clay  and 
of  roots  more  perfe£lly  decayed,  with  mineral  oil ;  in  the 
red,  the  roots  feem  lefs  perfectly  decayed,  and  to  form 
the  principal  part. 

^  Heathy  foil,  is  that  which  Is  naturally  produdiv^ 
of  headu" 

Though  not  properly  a  kind  of  foil,  yet,  as  ufed  for 
t^  purpofe  of  improving  other  foils,  we  may  here  take 
notice  of  the  defcription  given  by  the  fame  writer  of 
what  is  called  marL  «  Marl  is  of  three  forts,  calcare-* 
ous,  argillaceous,  and  (iliceous  or  fandy.  All  are  mix- 
tures^ of  mild  calx  (i.  e.  chalk)  with  clay,  in  fuich  a 
manner  as  to  fall  to  pieces  by  expofure  to  the  atmo- 
^ere,  more  or  lefs  readily. 

"  Calcareous  marl  is  that  which  is  mod  commonly 

Vnderftood  by  the  term  mar/  without  addition.     It  b  ge- 

%endly  <rf  a  yellowifh  white,  or  yellowifli  gray  colour; 

\  4.  rarelj 
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Kriuvijilt*  r^tntlY  brown  or  lead  coloured.  It  is  feldom  fotmd  od 
tioit.  the  iurtace  of  land,  but  commonly  a  few  feet  under  it, 
and  on  the  fides  of  hills  or  rivers  that  flow  through  cal-i 
Car^\>U9  countries,  or  under  turf  in  bogs,  frequently  of 
4  lofo  texture,  fometimes  moderately  coherent,  rarely 
of  ;i  ftony  hardncfs,  and  hence  czW^A  Jione-mar!  ;  fomc- 
time»  of  a  compa£l,  fomctimes  of  a  lamellar  texture, 
often  fo  thin  as  to  be  called  paper-marl*  It  often 
ttbounds  with  (hells,  and  then  is  cdWcdJbelUmar/,  which 
U  looked  upon  as  the  beft  fort.  When  in  powder,  it  fecb 
dry  between  the  fingers  j  but  in  water,  it  quickly  falls 
to  pieces  or  powder,  and  does  not  form  a  vifcid  maf$» 
It  chips  and  moulders  by  expofure  to  the  air  and  nwi* 
ilure,  fooner  or  later,  according  to  its  hardnefs  and  th« 
proportion  of  its  ingredients.  If  heated,  it  will  not 
form  a  brick,  but  rather  lime.  It  efl^ervefces  with  all 
acids.  It  confifts  of  from  33  to  80  per  cwt.  of  mild 
4:4! X,  and  from  66  to  20  per  cwt.  of  clay. 

<*  To  find  its  compofition,  pour  a  few  ounces  of 
weak,  but  pure,  fpirit  of  nitre  or  common  fait,  into  a 
Florence  flaflc ;  place  them  in  a  fcale,  and  let  them  be 
balanced ;  then  reduce  a  few  ounces  of  dry.  marl  into 
powder,  and  let  tliis  powder  be  carefully  and  gradu-. 
ally  thrown  into  the  flaik,  until,  after  repeated  agitation, 
no  effer\Tfccnce  is  any  longer  perceived ;  let  the  re- 
inaiadcr  of  the  powder  marl  be  then  weighed,  by  .which 
tlie  quantity  projected  will  be  known  :  let  the  balance 
be  ihen  rcftorcd ;  the  difierejice  of  weight  between 
iIm;  (juantiiy  projected  and  that  rcquifite  to  reftore 
iht*  balance,  will  difcovcr  the  weight  of  air  loft  du- 
rinj^  the  effervefccnce ;  if  the  lofs  amounts  to  13  per 
^^M.  of  tlic  quantity  of  marl  projected,  or  from  13 
iH    \x  per  cwt.   the    marl    efl'aycd  is  calcareous  ma^* 

lids 
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*rhis  €xperimbnt  is  decifive^  when  we  are  aJTured  hy  Principles 
the  external  chara^ers  above  mentioned,  that  the  f^b- 
ftance  employed  is  marl  of  any  kind ;  otherwife,  fome  * 
.  forts  of  the  fparry  iron-ore  may  be  miilaken  for  mark 
The  experiments  to  difcover  the  argillaceouis  ingredient^ 
being  too  difficult  for  farmers^  I  omit.  The  refidue 
)eft  ^ter  folutbn  being  well  waihed  will,  when  duly 
heated,  generally  harden  into  a  brick. 

«  Argillaceous  marl  contains  from  68  to  80  per 
cwt.  of  clay,  and  confequently  from  32  to  20  per 
cwt*  of  aerated  calx.  Its  colour  is  gray,  or  brown,  <st 
leddifh brown,  or  yellowiih  or  bluilhgray ;  it  feels mo» 
un£luous  than  the  former,  and  adheres  to  the  tongue  $ 
its  hardnefs  is  generally  much  greater ;  in  water  it  falk 
to  pieces  more  flowly,  and  often  into  fquare  pieces  j  it 
alfo  more  flowly  moulders  by  expofure  to  the  air  and 
moifture,  if  of  a  loofe  confidence;  it  hardens  when 
heated,  and  forms  an  imperfe£l  brick;  it  effervefces 
'with  fpirit  of  nitre  or  common  fait,  but  frequently 
Tcfufes  to  do  fo  with  vinegar;  when  dried  and  pro- 
jeded  into  fpirit  of  nitre,  in  a  Florence  fla&,  with 
the  attentions  above  mentioned,  it  is  found  to  lofe 
from  8  to  10  per  cwt.  of  its  weight.  The  undiffolved 
part  well  waflipd,  will,  when  duly  heated,  harden  into 
a  brick. 

**  Siliceous  or  fandy  marls  are  thofe  whofe  clayey 
part  contains  an  excefs  of  fand  ;  for,  if  treated  with 
acids,  in  the  manner  above  mentioned,  the  refiduura 
or  dayey  part  will  be  found  to  contain  above  75  per 
cwt.  of  fand  ;  confequently  chalk  and  fand  are  the  pre- 
dominant ingredients. 

« The  colour  of  this  marl  is  brownifh  gray  or  lead 
colour;  generally  friable  and  flaky,  butlometimes  forms 

very 
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FertUif in^  Tcry  hard  lumps ;  it  does  not  readily  fall  lo  pieoee 
'^  *"  ''w  water;  it  chips  and  moulders  by  expofure  to  the 
air  and  moiilurey  but  flowly ;  it  effervelces  with  acidti^ 
but  the  refiduum  after  folution  will  not  form  a  brick^ 
.  S*  lime-ftone  gravel.  Hiis  it  a  marl  mixed  with  large 
lumps  of  lime-ftone ;  the  marl  may  be  rither  cakare^ 
€us  or  argillaceous,  but  moft  commonly  the  former  | 
the  fandy  part  is  alfo  commonly  calcareous.*^ 
^  We  (hall  difcufs  particularly  die  fpecial  modes  of 
^meliorating,  by  proper  miztogres  aiul  additions,  the(c 
fereral  kinds  of  foil,  when  we  come  afterwards  to  trea^ 
pf  the  pra£kical  prenaration  and  ufe  of  manures  in  ha£* 
liaiidry. 


SECT.  V. 


OF  THE  DIFFEUENT  KINDS  OF  VEGETABLES  PROPER  Ttk 
BE  RAISED  WITH  A  VIEW  TO  THE  MELIORATION  01^ 
SOIL. 

SbilimproT.     '^^^  cultivation  of  Certain  plants,  when  properly  con- 

cd  by  pul.   du^ed,  has  a  confiderabk  tendency  to  increafe  the  fer- 
venxatioD. 

tiiity  of  the  foil.     In  fuch  a  cafe  the  farmer  enjoys  the 

fatisfa£lion  of  meliorating  his  lands,  and  of  reaping  crops^ 

-at  the  fame  time. 

One  very  confiderable  ftep  towards  die  melioration  of 

ground  is  its  pulverization.  This  is  ufually  accompUAied 

by  repeated  ploughings,  and  more  particularly  by  the  uk 

of  fummer  fallow;  which  latter  pradiice  confifts  of  alhm^* 

ing  the  foil  to  remain  without  a  crop  for  a  whcde  feafon, 

and  during  that  time  of  repeatedly  turning  it  over  widi  the 

plov^^ 
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mlough.     In  the  French  hufbandry,  as  already  mention-  FertUinng 
tdf  to  this  day,  the  fummer  fallow  is  almoft  the  only  i      ^      § 
refource  that  is  employed  to  render  the  foil  capable  of 
bearing  fucceflive  crops  of  gnuh ;  and  the  fame  pradice 
anciently  prerailed  in  our  own  country,  and  even  con* 
tinues  to  prevail  to  a  great  extent. 

It  is  undoubtedly  true,  that  under  a  rotation,  con-J^^csoF 
lifting  of  fummer  fallow  "and  crops  of  grain  alternately,  low. 
the  land  has  not  been  foiund  to  improve ;  but,  it  is  alio 
true,  that  upon  certain  foils,  when  the  cropping  was 
not  fevere,  the  land  continued,  with  little  odier  aid 
dian  diat  of  fummer  fallow,  to  produce  gnun  during  a 
great  l«igth  of  time,  without  any  fenfible  deteriora- 
tion. The  benefits  which  the  ufe  of  fallow  confers  up- 
on the  foil,  or  the  advantages  which  the  hulbandman 
derives  from  it,  appear  to  be  chiefly  thefe :  it  pulve- 
lizes,  cleans,  and  manures,  the  foil.  In  the  firft  place, 
as  already  mentioned,  it  pulverizes  the  foil,  and  breaks 
diat  tenacity  of  parts  which,  in  its  rude  (late,  it  natu- 
rally acquires,  and  thereby  enables  the  roots  of  delicate 
]4ants  to  pervade  it  freely  in  all  dire£tions  in  queft 
of  dieir  natiiral  nourifliment.  From  the  nature  of 
the  diing,  however,  it  is  obvious,  that  repeated  plough- 
ings  (efpecially  when  performed  in  autumn,  with  a  view 
to  expofe  the  foil  to  the  pulverizing  effeds  of  the  win- 
ter's froft),  muft  be  chiefly  valuable  upon  lands  of  a 
ftiff  and  adbefive  texture,  and  that  upon  light  and  fandy 
foils  it  will  be  kfs  neceflfary.  Accordingly  it  has  been 
found  by  experience,  that  fuch  foils  have  been  very 
perceptibly  injured  by  too  frequent  ploughings.  It  is  no 
doubt  true,  that  all  plants  require  a  certain  opennefs  to 
be  preferved  in  tfic  earth  around  their  roots,  that  they 
pxj  be  enabled  to  puih  out  with  advantage ;  but  it  is 
I  aUa 
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^'^^  ai&neccffiuTr  that  the  foil  (hoold  poflefe  fuch  a  degre# 
■  M  .ml o£  firmnefs  as  may  enable  h  to  retain,  for  a  fufiicieiit 
kngth  of  tixne»  the  mdilure.  reqoifite  for  the  (ufpom 
c£  i:egctation ;  and,  at  the  ianie  tiDie,  aficxd  a  fteady 
ibppoit  to  the  ftems  of  the  plants  vhicb.  grow  vp-^ 
oa  it, 

'Qve  (econd  vfe  of  lummer.  faUow  coi^fts  c£  Us  ten- 
deacf  to  clear  the  groaiid  froai  thofe  other  plants  which 
we  wifh  to  dcftroy  fiar  the  purpofe  of  making  nKun  km 
the  YegetaUes  that  wci  wooid  wi(b  to  rear,  as  moft  ¥a*r 
ftiable  for  the  fupport  of  mea  or  qaitle*.  The  deftnio- 
€oa:  of  ooxkms  plants  i&  accon^ILSied  by  fununer  fiJ* 
l9wing>  in  ^wo  wuy&i  i:ft.  By  its  eSeOt  upon  the  roots 
of  fuch  plants;  and»  adiy,  by  its  effeds  upon  the  feed« 
Nature  has  provided  very  carefully  and  efie£tttatty  fioK 
the  pre&rY%tioaa  of  mofl  of  her  vegeuble  pnxt«£tion% 
by  lendcring  them  capable  of  propagating  themfelves 
m  two  ways — either  by  the  feed,  or,  if  that  is  not  fuf* 
fi^ed  to  ami'e  at  maturity,,  by  putting  forth  new  items 
from  the  roots.  By  means  of  fumnper  fallow  both  thefe 
modes  of  repnxiiKiion  are,  in  (bme  meafure,.  counter-r 
a£ted»  The  roots  of  the  plants  we  wifh  to  deftroy  be* 
ing  turned  up,  and  expofed  to  the  a£lionof  the  iiim  and 
air,  are  rendered  unfit  for  vegetation.  The  feeds  of 
plants  are  in  general  Qy  well  protected  by  the  kind  oC 
corering  in  whi(;h  they  are  enveloped,  as  to  remain  loi^ 
indeilnidible  by  expofure  to  the  air ;  but,  being  fuf<» 
fered  to  vegetate,  and  at  the  (ame  time  ploughed  down 
before  they  are  allowed  to  ripen  or  bring  forth  new 
feed,  they  alfo  are  deftroyed  by  the  frequent  ftirring 
of  the  land  for  which  a  fummer  fallow  affords  an  op- 
portunity. • 

A  third  and  laft  advantage  derived  from  fummer  fal* 

low 


Itwr,  tOAlBfts  of  its  effcft  in  ameliorating  or  enriching  f^^f^tTa^nj 
fte  foiL  Tliat  the  ufe  of  ftimmer  fall6vr  muft  <x>nferi  .^  ■■» 
finnething  nutritr^Cy  or  fome  IciiMi  of  manure  upen  fhc 
!an<!»  feems  demonltrablb.  Dnrmg  the  oW  fyftem  46f 
hufhandrj,  many  foH^  received  little  other  ameliorsrtioa 
diat  what  they  derived  from  a  fiimmer  fallow  ;  yet  fear 
ages  they  contimied  to  produce  a  certain  quantity  kK 
grain,  whith  was  carried  off  from  the  lands,  amd  can- 
fametl  dt  a  diftance,  without  any  cane  being  taken  to 
give  to  the  foil  a  comp^nfation  for  what  it  had  thus  loft. 
While  this  praQice  prevailed,  it  was  found  that  hb 
mmiber  of  phmghings,  even  where  the  land  was  tole- 
fckly  clean,  rould  produce  the  effcft  of  a  fiimmfer  fal- 
bw,  or  enaUe  the  land  to  hear  a  tolerable  crop  witfaotft 
the  Idnd  of  amelioration  which  that  practice  conferretL 

That  a  fnmmer  fallow  tend^  adtially  to  enridi,  or,  in 
Ae  ttiifk  fenfe  of  the  word,  to  add  manUre  to  the  foil» 
feems  dmous.  By  expofing  to  die  air  the  roots  <Jif  the^ 
varioiis  plants,  whcdier  of  natural  or  artificial  growth^ 
with  which  the  foil  -abounds,  it  converts  thefe  roots  in- 
to a  fource  of  new  fertiTity.  By  the  aftioh  of  the  air 
and  of  light  they  fufFer  a  chemical  decompofition,  which 
»  analogous  to  fermentation,  and  which  ends  in  the  pro- 
duQion  of  a  portion  of  fertile  foil  or  garden  mould. 
It  is  probably  in  confequence  of  this  change  which  die 
roots  of  plants  undefVgo,  or  their  rotting,  that  land  turned 
up  by  the  plough  foon  acquires  a  darker  colour  than  it 
formerly  poffcfled. 

It  does  not  appear,  however,  that  the  manure  obtain- 
ed in  this  way  from  the  decayed  roots  of  vegetables, 
will  entirely  account  for  the  fertilizing  effects  of  a  fum- 
mer  fallow,  or  that  a  fufBcient  compenfation  is  thua 
laadc  to  the  foil  for  what  is  loft  by  a  previous  crop.     It 
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FcrtUismj^  U  probable^  therefore,  that  the  earth  itfelf  when  turned 
up»  attm&s  or  abforbs  from  the  light,  and  from  the  air 
fome  fertilizing  principles.  We  are  ftill  too  little  ac* 
quainted  with  the  laws  which  govern  tlie  circulation  of 
the  different  elements  of  nature,  to  be  able  to  ezjdain 
precifely  and  clearly  the  kind  of  change  which  is  thug 
Operated.  It  is  certain  that  all  putrid  effluvia  are  rapid* 
iy  abforbed,  or  putrid  fuftances  deprived  of  their  (inell» 
by  frefli  earth  or  mould-,  and  it  is  probable  that  as  culti* 
vated  countries  are  the  molt  healthful,  the  foil  when 
newly  ftirred  or  turned  up,  has  a  tendency  fpeedily  to 
withdraw  from  the  atmofphere  all  bad  air^  or  the  great 
quantities  of  volatile  or  carbonaceous  matter  thrown  ins 
to  it  by  the  rcfpiration  of  animals  or  artificial  com« 
bullion. 

The  pra&ice  of  fummer  fallow,  however,  for  the  pur* 
pofe  of  ameliorating  the  foil,  is  attended  with  immenfe 
difadvantages.  That  a  third  or  a  fourth  of  the  whole 
arable  territory  of  a  ftate  fliould  annually  remain  not 
merely  unproductive,  but  a  fource  of  expence  from  the 
frequent  ploughings  it  requires,  is  undoubtedly  a  very 
ierious  evil ;-— to  landlords,  as  occafioning  a  proportion- 
al inferiority  of  rent  i  to  farmers,  as  leflcning  the  profit 
of  their  occupation  i  and  to  the  nation,  as  implying  a 
flender  population,  in  confequencc  of  the  fcandnefr  of 
the  produce  of  iu  territory.  Hence  it  has  always  ap* 
peared  an  important  objcA  in  agriculture,  to  dimini£k 
as  far  as  polliblc  the  quantity  of  fallows,  without  inji^ 
ring  the  produ£tive  energies  of  the  foil.  Here  modem 
hufbandry  enjoys  one  of  its  grcateft  triumphs  over  an- 
cient  practices,  by  introducing  certain  crops,  which  per- 
form to  the  land  and  to  the  huibandman  tlie  three  fer- 
vices  already  afcribed  to  fallows,  of  pulveri:cing,  clean- 
ings 
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jf  and  manuring  the  foil,  while  at  tie  fame  time  a  Fcriitiznif 
at  a<i<i]tionaI  quantity  of  food  b  produced  for  maa  or  \ ,     J      i 


Br  planting  in  the  field  ihofe  vegetables  whofc  loots 

ell  to  a  confiderable  bulk^  the  gtotmd  muft  conilant- 

l]r  he  a£ted  upon  by  tlie   fwdling  of  their  roots  la  all 

re£lions  ;  aiid  ilius  the  growing  of  the  crop  itfeJf  may 

equal,  ut  fuperior.  In  efficacy  to  feveral  ploughings^ 

:  the  fame  time  that  the  farmer  enjoys  the  benefit  of  iu 

be  plant  mo  ft  remark  iible  fur  the  fweiling  of  it3  roots  ii 

potato,  though  it  undoubtedly  exhaufts  the  produc- 

re  pcrai-ers  of  the  foil  in  a  very  great  degree.  Potatoes 

not,  however,  equally  proper  for  all  foils-     in  clay 

ty   do  not  thrive^  nor  are   palatable  \  but  tn  gravel-^ 

or  fandy  foils,  they  grow  to  a  large  fixe,  and  are  o£ 

excellent  quality.     Turnips  like  wife  contribute  fe9 

5 fen  the  foU  by  the  fweiling  of  their  roots,  though 

fo  much  as  potatoes.     They  have  this  advantage, 

»W€ver,  that  they  w\\i  dirive  in  almoin  any  foiL     In 

lay  ground,  pcafe  and  beans  thrive  exceedingly  well, 

nd  therefore  are  proper  in  this  kind  of  foil  as  a  prepa- 

atOTj  for  other  kinds  of  grain-     Thefe  pulh  thetr  roots 

into  the  ground,  and  cover  it  with  their  leavei 

more  than  other  crops ;  fo  that  the  fun  has  not  fo  much 

fs  m  when  it  is  covered  with  other  kinds  of  grain- 

rer  any  of  thefe  kinds  of  vegetables  arc  raifed, 

;  is  obfervable,  that  more  or  lefs  blacknefs  is  commu- 

ated  to  the  foil :  an  evident  fign  of  its  melioration ; 

being  the  colour  of  the  true  vegetable  mould,  or 

l&ch  hmmyfiUf  as  It  ia  often  called. 

Belides  the  abcrc-mentioned  plants,  carrots,  parfnips^ 
Cdbagei,  and  all  thofe  vegetables  which  fink  their 
rooti  deep  imo  the  ground,  anfwer  the  fame  pnrpofc  of 

loufening 
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IMliztbg  loofcfiing  and  pulverizing  the  earth :  but  as  they  wirf 
I  not  thrive  but  on  ground  already  well  cultivated,  they 
cannot  be  raifed  to  any  advantage  upon  a  poor  foil. 

Moft  of  the  fame  vegetables,  by  means  of  the  drill 
kufbandryy  that  is,  by  being  planted  in  rows  which  ad- 
mit the  earth  to  be  freely  ftirred  by  the  plough  about 
their  roots  while  the  plants  arc  growing,  afford  an  op-> 
portunity  of  clearing  the  foil  of  weeds  to  no  lels  ad* 
vantage  than  can  be  obtained  by  the  coftly  operation  of 
a  fummer  fallow.  Nay  it  is  even  found,  that  while  one 
farmer,  by  means  of  thefe  green  crops,  frequently 
ploughed  in  the  intervals,  or  between  the  rows,  reduces 
his  lands  to  the  ftate  of  a  garden,  both  in  point  of  puU 
verization  and  cleannefs,  his  neighbour,  trufting  to  the 
old  funmier.  fallow,  in  fpite  of  all  his  labour  and  ex- 
pence,  finds  annual  weeds  gaining  ground  upon  him 
apace,  and  has  no  other  rcfource  than  that  of  laying 
down  his  fields  to  grafs  for  feme  years. 

When  the  plants  already  mentioned  are  ufed  upon  a 
farm  inftead  of  fallow,  and  when  they  are  employed 
for  feeding  cattle,  they  afford  an  opportunity  of  ameli- 
orating the  foil  in  a  far  higher  degree  than  could  ever 
be  accompliihed  by  means  of  fumnicr  fallow.  If  the 
dung  thus  produced  is  properly  managed,  it  not  only 
prevents  the  deterioration  of  the  mofl  ordinary  foil,  but 
gradually  carries  it  forward  in  a  (late  of  progrelRve  im- 
provement, and  it  is  only  by  the  e.xtcnfion  of  the  fyftem 
of  raifing  green  crops  or  crops  of  roots  inftead  of  fal- 
low, and  by  feeding  cattle  upon  the  farm  with  the  pro«» 
ducc,  tliat  we  can  cxpe£l  to  fee  tlu*  diflinction  between 
what  is  called  in-field  and  out-field  land  completely  abo- 
Uihed,  and  tlie  whole  arable,  wade  lands  of  the  kingdom 
profitably  brought  binder  tlie  plouglu 

n 
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It  has  been  cuftomary  in  many  places,  particularly  Fertilizing 
b  England)  to  fow  turnips,  peafe,  buck-wheat,  &c.  and  <■  y  > 
then  to  plough  them  down  for  manuring  the  land. 
This  being  (imUar  to  that  operation  of  nature  by  wliich 
(he  renders  uncultivated  foils  fo  exceedingly  fertile, 
cannot  fail  of  being  attended  with  fmgular  advantages ; 
and  might  be  looked  upon  as  preferable  even  to  driving 
dang  on  the  land  to  fatten  it,  were  it  not  attended  with 
the  entire  lofs  of  a  crop  for  that  year. 

Attempts  have  indeed  been  made  to  avoid  the  lofs  of 
a  crop  in  fuch  cafes.    Thefe  attempts  well  deferve  the 
attention  and  approbation  of  agriculturiils,  and  we  re- 
gret that  their  general  pra£licability  has  not  yet  been 
fufficiently  eftablifhed  in  our  climate.     A  correfpondent 
of  Mr  Toung*^  tried  fuccefsfully  to  raife  a  crop  of  turnips 
after  ploughing  down  a  crop  of  buck-wheat  which  had 
been  raifed  during  the  fame  feafon.     «  This  year  I  have 
the  pleafure  to  inform  you,  (fays  this  gentleman,  G>lo- 
nel  Vavafour),  that  I  have  made  trial  of  turnips  after 
buck-wheat  ploughed  in  on  the  fecond  week  of  July. 
The  buck-wheat  was  fown  the  fecond  week  of  May, 
upon  four  acres  of  very  light  land  that  had  been  marled 
the  former  fummer.     Tlie  turnips  are  a  very  good  crop  j 
I  diink  the  bed  in  our  neighbourhood. 

*«  The  making  turnips  fucceed  buck-wheat  ploughed 
iQ  I  moft  eameftly  recommend  to  farmers  on  light  land 
who  have  a  difficulty  in  procuring  manure  ;  and  upon 
ftnmg  heavy  lands  that  have  been  long  under  the 
plough,  and  fubje£ted  to  the  old  hufbandry,  viz.  two 
crops  and  a  fallow. 
Vol.  I.  K  ^I 
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Tcniimrg  u  I  do  not  know  any  crop  like  buck-wheat  plon^ied 
<  ^  ■>  in  as  a  preparative  for  winter  com  :  I  have  a  field  ctf 
ftrong  land  under  this  hufbandry  of  wheat  fown  the 
end  of  September  after  buck-wheat  ploughed  in.  At 
prefent  its  appearance  promifes  to  be  a  good  crop  ;  and 
it  fecms  to  me  reafonable,  that  a  heavy  crop  of  vege* 
table  matter  ploughed  into  land  that  has  been  long 
under  tillage  in  the  old  way  of  hufbandry  above  men- 
tioned, muft  greatly  refrefli  the  foil.  A  heavy  cn^  of 
buck-wheat  is  certain  to  be  procured  on  ftrong  clay 
land  well  pulverized  in  the  month  of  June,  provided 
the  fummer  proves  tolerably  dry  after  the  feed  is  fown. 
"  And  now,  after  recommending  turnips  on  buck* 
wheat  ploughed  in,  I  do  not  know  a  better  way  to  by 
down  light  land  to  permanent  ^grafs,  than  to  let  buck* 
wheat  in  the  month  of  June,  with  grafs  feeds,  follow 
turnips.  I  mean  the  roota  baga,  which  will  remain  good 
for  fhcep  ail  the  month  of  May,  or  longer,  if  other  pro^- 
vifion  fliould  be  fcarce. 

«  I  laid  down  a  field  three  years  ago  to  permanent 
grafs  with  buck-wheat  fown  the  end  of  June  and  har« 
veiled  the  end  of  September.  This  nuxie  has  many  adt 
vantages  which  muft  occur  to  every  practical  fanner. 
The  grafs  feeds  came  up  well.** 

In  addition  to  this,  it  may  be  proper  to  remark,  diat 

nil  idea  has  been  entertained  ynth  regard  to  the  fuc- 

cotrion  of  vegetables  to  each  other,  which  ought  not 

t«)  bo  ovcrl(H>ked,  as  at  fomc  future  |  eriod  it  may  lead 

.s..m*. .  i.>p«  to  in^portunt   confcquences.      It   has   been   fuppofedt 

iihillr*"  •'*•*'  *'"*  '^^^*  ^^  plants  or  at  leaft  of  fome  plants,  po(^ 

*•••>•  (v\h  a  |>(>wcr  of  thn^wing  out,  as  excrcmentitious,  apart 

«il  ilu*   UiMUnccs  which  they  have  taken  in,  but  which 

Mc  i\o  KMu;cr  ucccfi'ary  for  their  fubiiftence  or  growth. 

It 
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It  is  undoubted,  at  leaft,  that  while  by  fome  plants  9^  Deftror. 
the  fail  feems  to  be  rendered  altogether  unfit  for  the  ^^  /  r 
prodoftion  of  certain  others^  it  is  rendered  by  different 
phnts  extremely  well  adapted  to  their  growth.  Thus 
wbeait  fucceeds  uncommonly  well  after  drilled  beans ; 
and  thefe  two  vegetables  have  even  been  repeated  for  a 
great  number  of  years  in  roUtion^  without  any  defi- 
ciency or  failure  of  crop. 


SECT.  VI. 

OF  DESTROYING  WEEDS. 


What  we  have  already  faid  regarding  the  cultiva* 
turn  of  the  foil,  refpeds  only  the  fitting  it  for  pro- 
dncing  all  kinds  of  vegetables  indifcriminately.  Ex- 
periencei  however,  ihows,  that  the  ground  is  natu- 
rally much  more  difpofed  to  produce  and  nouriih  fome 
Idnds  o(  vegetables  than  others  \  and  thofe  which  the 
earth  feems  mofl  to  delight  in,  are  commonly  fuch  as 
are  of  very  little  ufe  to  man ;  but  if  negleiied,  will 
iQcreafe  to  fuch  a  degree,  as  entirely  to  deftroy  the 
plants  intended  to  be  raifed,  or  at  lead  hinder  them 
fiom  coming  to  perfe^iion,  by  depriving  them  of  nou- 
nfhmGnt.  The  clearing  the  ground  of  weeds,  there- 
bre,  is  an  article  no  lefs  necefiary  in  agriculture,  than 
tlie  difpofing  it  to  produce  vegetables  of  any  kind  in 
plenty. 

Weeds  may  be  divided,   according  to  the   rime  ofWccdsdl- 

...  .  .  ,  r     ,  ^     .  r  videdinto 

tneur  duration,  mto  annual,   or    futh   as  ipnng    from  annual  and 
a  feed,  and  die  the  fame  year;  and  perennial,  that  is,?"*^*^**^ 
K  a  fuch 
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ofDeftroy.fuch  as  atc  propagated  by  the  feeds,  and  laft  for  1 
^  ^  ^^  '-  number  of  years.  The  firft  kind  are  the  lead  noxious^ 
and  mod  eafily  deftroyed.  For  this  purpofe  it  will  be 
fufficient  to  let  them  fpring  up  till  near  the  time  of 
ripening  their  feed,  and  then  plough  them  down  be* 
fore  it  comes  to  maturity.  This  was  formerly  done  by 
means  of  a  fummer  fallow,  as  already  mentioned,  but. 
may  be  performed  more  advantageoufly  by  green  crops 
carefully  horfe-hoed.  It  is  alfo  of  fervicc  to  deftroy 
fuch  weeds  as  grow  in  borders  or  negle£led  comers, 
and  frequently  fcatter  their  feeds  to  a  great  diftance ; 
fuch  as  the  thiftle,  dandelion,  rag-weed,  &c.  for  thefe 
are  fufficient  to  propagate  their  fpecies  through  z 
deal  of  ground ;  as  their  feeds  are  carried  about  with 
the  wind  to  very  confiderable  diftances.  A  farmer 
ought  alfo  to  uke  care,  that  the  fmall  feeds  of  Weeds, 
feparated  from  corn  in  winnowing,  be  not  fown  agaia 
upon  the  ground  ;  for  this  certainly  happens  when  they 
are  thrown  upon  a  dunghill ;  becaufe,  being  the  natu* 
ral  offspring  of  the  earth,  they  are  not  eafily  deftroyed. 
The  beft  method  of  preventing  any  mifchief  from  this 
caufe,  would  be  to  bum  them, 
fbrennial  Perennial  weeds  cannot  be  effeQually  deftroyed,  but 
T^^P^by  removing  the  roots  from  the  ground,  which  is  often 
a  matter  of  fome  difficulty.  Many  of  thefe  roots  (hike 
fo  deep  in  the  ground,  that  they  can  fcarcely  be  got 
out.  The  only  method  that  can  be  depended  upon  in  * 
this  cafe,  is  frequent  ploughing,  to  render  the  ground 
as  tender  as  poffible  ^  and  harrowing  with  a  particular 
kind  of  harrow,  which  (hall  hereafter  be  defcribcd,  in 
order  to  colle£b  thefe  pernicious  roots.  When  colled- 
ed,  they  ought  to  be  dried  and  burnt,  as  the  only  ef* 

feaual 
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feStudl  method  of  enfuring  their  doing  no  further  mif-OfDeftm« 

, .  ^  ing  Weeott 

chief.  '  ^       i 

There  is  a  particular  fpecies  of  weed,  peculiar  only 
to  grafs  lands,  of  a  foft  fpongy  nature,  called  y^j^,  which 
it  is  found  very  difficult  to  exterminate. 

What  is  vulgarly  called  fog  uniformly  confifts,of  one  Nature  of 
or  more  fpecies  of  what  are  properly  denominated  th^  ^^* 
mob  plants.  The  nature  of  thefe  plants,  and  confe- 
quently  of  fog,  will  l)e  fully  explained  when  we  come 
to  treat  of  the  fubje£l  of  mofles,  and  their  improve- 
ment. In  the  mean  time  it  may  be  remarked,  that  the 
mols  plants  are  extremely  hardy  in  their  nature,  and 
grow  up  readily  upon  poor  foils  ii\  all  fuch  cold  and 
bleak  fituations  as  are  unfi^  for  the  permanent  produc-? 
tion  of  more  delicate  plants.  When  lands,  therefore^ 
have  been  laid  down  to  gra£^  in  a  poor  and  exhaufted 
ftate,  ihc  grafles  die  oi\t  in  a  few  years,  and  ^eir  place 
IS  occupied  by  various  fpepies  of  the  ba.rdy  mofs  plants 
under  the  denominat^n  of  fog,  which  is  unfit  for  the 
foftenance  of  cattle.  The  proper  mode  of  extermina-* 
ting  this  weed  upon  arable  lands  confifts  of  ufing  the 
plough  for  the  purpofe  pf  putting  them  under  one  or 
more  crops  of  turnips.  If  the  turnips  are  eaten  upon 
tbe  field  by  cattle  or  (heep,  the  foil  will  neceffarily  be 
enriched  by  their  ^ung,  but  if  thefe  roots  are  conveyed 
to  cattle  intended  to  be  ftall-fed,  the  cattle's  dung 
oaght  to  be  entirely  laid  upon  the  field.  In  either 
cafe  the  foil  thus  enriched  may  again  be  laid  down  to 
grafs. 

In  the  cafe  of  high  or  upland  paflures  that  are  no( 

arable,  the  bcft  mode  of  permanently  deftroying  fog  or 

the  mofs  plants,  and  of  encouraging  the  growth  of  the 

inore  delicate  grafles,  confifts  of  improving  the  climate 

K  3  by 
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OTDeftroj-by  bolts  of  plantingi  and  at  the  fame  time  of  fpreadiog 
I  I    ^  ii^>  upon  the  furfacc  of  the  foil  quick-lim^y  which  is  a  dcsMf 
foe  to  all  the  tnoh  plants,  and  confequently  to  fog. 

Mr  Young*  mentions  a  mode  of  temporarily  dcftioj* 
ing  fogy  which  cleferves  notice  on  account  of  the  faci- 
lity of  the  pra£lice,  and  the  advantages  with  which  it  is 
attended. 

<<  Many  years  pail,  (fays  this  author),  the  late  Re- 
verend   Mr  Iiord   of   Welnctham,    in  SuiFolk,    pnc- 
tifed  a  hu(bandry  which  I  have  often  heard  (annen 
condemn  i   it  was  that  of  keeping  for  winter  ufe  die 
'  whole  crop  of  grafs.      I  hare   feen   him   thus   pre- 

fervc  what  M'Otdd  in  July  have  produced  two  tons  of 
hay  per  acre.  I  did  not  then  approve  the  pradice^ 
and  urged  theoretically,  that  the  plants  perfeding  their 
feeds,  and  (landing  long  after,  muft  become  mere  ttrzw, 
and  of  no  ralue ;  he  replied  that  it  (hould  be  what  I 
plcafcil  to  call  it  Jiraw^  if  I  would  have  it  fo ;  but  dut 
he  found  this  ftraw  mixed,  as  it  will  be,  with  a  yoni^ 
growth,  better  than  hay,  I  once  ordered  a  field  to  be 
kept  in  like  manner ;  but  my  bailHtf,  difliking  much  tiie 
experiment,  in  my  abfence  turned  cattle  in,  and  fed  k 
the  latter  end  of  Auguil  or  beginning  of  September. 
It  now  appears  to  be  no  uncommon  practice  in  Soudi 
Walc!!i.  'ITie  acci^unt  vk-e  have  of  it  is  very  cuikws: 
On  upbnd5,  to  dry  and  (bund  that  no  animal  caii»  in 
the  nYttcil  ^-eather,  make  an  impreffion  on  the  furface, 
:md  naturally  running  to  whitc-dover  and  good  gnfs,  it 
i*  the  practice  lo  let  ar::n  many  acres.  Early  in  Mzy 
the  fieKb  aT>p  (hut  up  for  the  lummcr  t'cofon  with  no 

other 
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©ther  attention  than  to  cut  dockg  and  thiftlcs,  and  thusOf  Dcftroy- 

,.    .      n      t    »  1  •  '*^£  Weeds. 

kit  till  December,,  when  all  the  itock  is  turned  m,  and  >■■    ^  wni 
all  forts  are  kept  in  eicellent  condition  without  any  hay, 
ftrawy  or  other  food ;  and  the  butter  thus  gained  aa 
good  as  in  any  part  of  the  year.    The  frpll  fweetena 
the  grafs,  and  fnow  does  not  injure  it ;  but  while  it  ia 
buried,  dry  food  is   giyen.      Early  in   fpring  there  ia 
wider  this  (helter  a  great  growth  of  young  grafs ;  and 
bodi  tc^ether  eaten  with  avidity.     Mofs  is  thus  cured, 
and  difappears  without  the  aid  of  the  plough  or  ma- 
ftttre.     It  betters  every  year ;  and  the  bed  acre  of  hay 
will  not  keep  more  flock,  or  in  fuch  good  condition,  as  an 
acre  of  fog.    The  fields  arc  found  to  be  much  improved 
by  the  quantity  of  feeds  that  fall.    It  appears  that  the 
pra£bice  is  found  in  the  weft  riding  of  Yorkfhire  \  but 
they  do  not  train  up  till  the  beginning  of  July." 

Befidesthefe  kinds  of  weeds,  which  are  of  an  herba- Broom, 
ceoos  nature,  there  are  others  which  are  woody,  and  how  de- 
grow  to  a  very  confiderable  (izc ;  fuch  as  broom,  furze  ^<*y*^* 
or  whins,  and  thorns.     Broom  is  an  evergreen  fhrub, 
that  thrives  beft  in  a  fandy  foil ;  and  there  it  grows  fo 
vigoroufly,  as  fcarcely  to  admit  any  grafs  under  it.     It 
propagates  by  feed  which  grows  in  pods ;  and  thefe, 
when  fully  ripe,   break  with    violence,    fcattering  the 
feeds  all  around.      Thus,  a  field  which  is  overgrovni 
with  broom,  befldes  the  old  plants,  always  contains  an 
infinite  number  of  young  ones :  fo  that  though  the  old 
plants  die  when  cut  over,  a  frefh  crop  conftantly  fprings 
up.     It  may,  however,  be  deflroyed  by  frequent  plough- 
ing and  harrowing,  in  the  fame  manner  as  other  per- 
ennial weeds  are ;  for  it  does  not  for  fome  time  carry 
any  feed,  and  the  frequent  ploughing  encourages  the 
vegetation  of  all  thofe   feeds   that  are  already  in  the 

K  4  ground^ 
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Of  Deftroy- ground,  wWch  cannot  fail  of  being  deftroyed  by  fre- 
<  ^  y  ml  quent  repetitions  of  the  operation.  Another  method  of 
deftroying  broom,  is  by  pafturing-  the  field  where  it 
grows  with  (heep.  A  few  of  the  old  bufhes  may  be 
^  left  as  a  Ihelter,  and  thefe  will  be  in  a  good  meafure 
prevented  from  fpreading  by  the  cropping  of  the  iheep« 
Thefe  animals  are  very  fond  of  broom,  and  greedily 
devour  every  young  (hoot  j  fo  that  if  any  remain  after 
the  firft  year,  there  will  not  be  a  veftige  the  fecond* 
If  this  method  of  extirpating  broom  is  equally  eflFe£lual 
with  that  of  frequent  ploughing,  it  is  certainly  mucl| 
more  profitable,  as  there  is  no  food  more  nourifliing 
to  (heep  than  young  broom.  Broom,  however,  is  fsdd 
to  have  a  fingular  efied  upon  (heep:  it  makes  them 
drunk  fo  efFeclually,  that  when  heated  with  a  little 
driving,  they  tumble  over,  and  lie  without  motion. 

The  i^fhin  is  a  fine  evergreen  fhrub,  carrying  a  fweet- 
fmelling  flower  all  the  year  round.  It  propagates  both 
by  feed  and  by  its  roots,  which  fpread  fometimes  to  the 
diftance  of  i  o  or  1 2  feet  i  and  hence,  when  once  efta- 
bliflied,  it  is  with  difficulty  extirpated.  The  bed  me- 
thod is  to  fet  fire  to  the  whins  in  frofty  weather ;  for 
froft  has  the  effeSt  to  wither  whins,  and  make  them 
burn  readily.  The  ftumps  muft  then  be  cut  over  with 
a  hatchet:  and  when  the  ground  is  well  foftened  by 
rain,  it  may  be  ploughed  up,  and  the  roots  taken  out 
by  a  harrow  adapted  to  that  purpofe.  If  the  field  is 
foon  laid  down  to  grafs,  the  whins  will  again  fpring  up 
in  great  abundance  from  the  feeds,  and  fmall  parts  of 
the  roots  left  in  the  ground.  In  this  cafe,  pafturing 
with  fheep  is  an  efFe£i;ual  remedy ;  as  they  are  no  lefs 
fond  of  young  whins  than  of  young  broom;  and  if 
tl^er?  are  a  fufficient  number,  they  will  not  leave  a  fingle 

plant 
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plant  above  ground.     But  if,  grafs  is  net  inunediately  Bifeafes  of 
wanted,  the  moft  efFefbual  method  of  clearing  a  field  ■ 

of  whins,  is  by  reiterated  ploughings. 

The  ihom^  or  bramble^  fpreads  its  roots  very  wid^ 
and  at  the  fame  time  finks  them  deep  in  the  earth. 
Though  cut  in  the  winter,  it  rifes,  and  comes  to  fuch 
perfedion  as  to  carry  fruit  in  fummer.  It  can  only  be 
extirpated  by  ploughing  up  the  ground,  and  colleding 
the  roots. 

One  effe^ual  plan,  which,  as  will  afterwards  appear,  Shntbs  are 
is  practicable  in  many  more  fituations  than  it  has  hi-  by  f^^»^ 
thcrto   been  applied  to,    for   deftroying   thefe  and  all^*^ 
other  woody  fhrubs  and  plants,  together  with  a  great 
number  of  weeds  that  are  of  no  value  upon  pafture 
grounds,    confifts  of   flooding   the  land,  by  dire£ting 
0¥er  it  a  ftream  of  water.     By  means  of  fuch  a  device, 
9II  whins  and  other  (hrubs  are  completely  rotted  ani 
deitroyed. 


SECT.  vn. 

OF  THE  DISEASES  OF  PLANTS. 


As  fome  of  the  moft  valuable  kinds  of  vegetables  The  ^iT- 
are  liable  to  fuffer  much  by  difeafes  peculiar  to  them-^*^^jji„^ 
felves,   it  is  of  much  importance   to  the  huft)andman  i^^  ««»<1<=^- 
to  be  aware  of  this  circumftance,  and  to  adopt  every 
known  mode    of   protefting   his   crop    againft   them. 
At  the  fame  time,  as  the  principles  of  vegetable  life 
^le  by  no  means  well  underftood,  the  caufes  ^d  the 
«ure  of  the  moft  ferious  4ife?ifes  affefting  plants  ftill  re- 
main 
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^FteS.^"™"  under  a  great  degree  of  obfcnrity,  and  the  mol^ 
y     ^    ■■■>  experienced  and  intelligent  hufbandmen  expreft  grestt 
uncertainty  refpe£ling  the  meafurea  to  be  adopted  for 
preventing   their   appearance.     Hence  it  feems  moft 
proper,  to  introduce  the  confideration  of  them  in  this 
place  before  we  proceed  to  the  pradical  part  of  the 
fubjcA ;  and  as  wheat  h  accounted  the  moft  valuable 
kind  of  grain,  we   (hall  begin  with  the  difeafes  to 
which  it  is  expofed. 
^^*^      Wheat  chiefly  fufiers  from  two  difeafes,  the  blight 
whcMtis     and  the   mildew.     Of  the   blight  in  wheat  we  (hall 
give  an   account   upon  the   authority  of  an  eflay  by 
Robert  SomervtUe,  Efq.   furgeon,    tft  Battalion,   8th 
Fencible  Regiment,  inferted  in  the  communications  to 
the  Board  of  Agriculture  •,  giving  a  ftatement  of  the 
'  nature  and  appearance  of  the  blight  which  occafioned 
Blight  in    the  failure  of  the  crop  in  1795.     When  the  crop  had 
^79S'        juft  (haken  the  flowers,  and  the  grains  were  beginning 
to  form,  moft  of  them  feemingly  in  a  healthy  manner, 
it  was  obferved  that  many  of   the    blades   and    ftalkg 
were  rather  of  a  dirty  green  colour,  and  in  two  weeks 
thereafter  there  appeared  upon  them  great  numbers  of 
fmall  red  infcfts.     As  the  feafon  advanced,  thcfe  in-u  ■ 
{eGts  not  only  increafed  in  fize,  but  became  more  nu*    ' 
merous,  and  in  almoft  every  field  the  grain  began  ta . 
manifeft  unequivocal  fymptoms  of  difeafe,  which  were  ^ 
fo  formidable,  that,  in  many  inftances,  a  total  lofs  WH 
dreaded,  and,  in  not  a  few  cafes,  one  half  of  the  cn^^ 
was  aftually  deftroyed.    The  minute  fymptoms  of  th^* 
blight  were  thcfe :  ^  - 

_• ^* 
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I  ft.  In  the  very  early  ftages  of  the  difeafe,  and  Difeafwrf 
before  the  ear  was  afFeded,  the  blades  and  ftalks 
were  marked  with  black  and  rufty  fpots.  Thefe  fpots 
feemed  to  be  occafloned  by  a  glutinous  fubdance  de« 
pofited  upon  them,  eafily  foluble  in  water,  and  which 
could  be  readily  wafhed  ofF  by  rubbing  the  ftalks  with 
a  wet  doth.  Some  fpots,  however,  were  white,  and 
Aefe  feemed  to  be  owing  to  wounds  or  pundures 
made  bf  vermin ;  the  leaf  having,  to  a  certain  ex- 
tent, in  confequence  of  thefe,  withered  and  become 
wlute.  As  the  feafon  advanced,  the  black  and  rufty* 
coloured  fpots  became  larger  and  more  numerous :  and 
when  the  grain  began  to  ripen,  not  only  the  blades 
but  the  ftraw  were  almoft  entirely  difcoloured  with 
triack  fpots. 

ad.  After  the  crop  had  begun  to  flioot,  and  was  in 
die  ear,  many  of  the  heads  were  entirely  empty. 
Where  the  ftalk  was  green,  and  to  appearance  toler- 
ably healthy,  but  the  ear  at  the  fame  time  withered 
uid  without  grain,  tlie  misfortune  feemed  to  have 
arifen  from  an  injury  done  to  the  neck  of  the  ear,  at 
the  place  of  its  junftion  with  the  ftalk.  ITicre  the 
outer  rind  was  deftroyed  all  round,  which  muft  have 
cut  off  tlie  circulation  between  the  ear  and  the  ftalk,  as 
happens  in  trees  that  have  had  their  bark  deftroyed  all 
lound. 

3d,  Many  of  the  ears  were  entirely  empty  in  the  up- 
per part,  while  the  lower  half  was  well  filled.  In  thefe 
cafes,  the  injury  feemed  owing  to  the  rind  being  de- 
ftroyed about  the  middle  of  the  ear,  at  that  place  which 
feparated  the  full  from  the  empty  part,  and  was  fimilar 
to  the  injury  done  in  the  preceding  cafe  where  the 
whcje  ear  was  deftroyed. 

I  4thj 
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l>iT^fc5of  4th,  In  very  many  cafes  the  ears  had  a  plump  well- 
.  filial  pickle  and  an  empty  hulk  alternately.  In  thefe 
the  injury  fejned  owing  to  a  wound  infiided  at  the 
bottom  of  the  &npty  grains,  where  they  are  joined  to 
the  (talk,  and  which  had  taken  place  while  they  were 
in  flower,  preventing  them  .from  making  any  farther 
progrefs. 

5th,  Many  ears,  thov^  not  entirely  empty,  contain^ 
ed  only  fmall  (farivelled  grains,  or  what  are  called  httn* 
.  gryfkkles.  Thefe  feemed  to  have  efcaped  any  accW. 
dent  till  they  had  niade  fome  progreft  in  iiUing,  after 
which  they  became  ftaticmary  and  ripened  premature-** 
iy.  On  examination  they  were  found  to  be  injured  at 
the  place  where  they  were  joined  to  the  (talk,  in  the 
fame  manner  as  was  already  mentioned,  in  the  cafe  of 
thofe  that  had  empty  heads  or  ears.  Like  thefe  alfo  the 
whole  ear  was  in  Ibme  cafes  ill-filled.  In  others  only 
half  of  it  was  in  that  ftate,  and  in  a  very  great  number 
the  ears  confided  of  a  well  and  ill-filled  grain  alternate* 
ly.  Without  a  fingle  exception,  the  whole  of  the  ill- 
filled  or  hungry  grains,  were  wounded  at  the  place  of 
their  infertion  into  the  ear. 

6di,  A  number  of  ears,  though  well-filled,  were,  upon 
opening  the  huflcs,  found  almoft  entirely  covered  'with 
black  and  rufty  fpots,  nearly  refembling  thofe  already 
defcribed,  and  like  them  alfo  they  were  eafily  rubbed 
or  waihed  off.  The  downy  part  of  many  of  thefe  grains, 
when  examined  carefully  with  a  good  glafs,  appeared 
to  contain  feveral  fmall  white  tranfparent  globules,  re- 
fembling the  eggs  of  infe£ls. 

7th,  In  many  fields,  efpecially  fuch  as  had  bci^n  fal- 
lowed and  well  manured  for  the  wheat  crop,  a  great 
number  of  plants  were  entirely  withered  from  top  to 
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bottom.    The  decay,  in  moft  of  thefe  cafes,  tdok  place  Difcafesof 
when  the  wheat  was  beginning  to  fhoot.     No  injury  \    ■  J , ,  ,> 
was  Tifible  in  thefe  cafes  upon  the  blade  or  ftalk,  but 
en  examining  the  roots,  a  worm  was  found  at  every  one 
of  them. 

Laftly,  As  the  crop  began  to  whiten,  the  dark  or 
rofty  fpots  on  the  ftraw  and  ears  became  more  numer- 
<ms,  and  appeared  more  confpicuous.  In  place  of  put- 
ting on  a  white  or  yellow  appearance,  the  whole  crop 
looked  as  if  it  had  been  fprinkled  with  foot» 

The  whole  of  thefe  fymptoms  appeared  to  arife  from 
the  attack  of  an  infe£i,  and  from  the  injuries  and  de* 
predation  which  it  committed  upon  the  plants.    This 
infed,  when  firft  diftinguifliable  by  the  eye,  was  df  a 
red  colour,  and  fo  foft  as  to  be  killed  by  the  flighted 
prefiure«     As  it  increafed  in  fize  the  colour  gradually 
changed  to  a  dirty  black,  at  which  it  became  ftationary. 
During  its  growth  it  loft  its  foft  texture,  and  in  propor- 
tion as  its  colour  darkened  it  became  hard,  and  as  it 
were  covered  with  a  cruft  or  (hell  upon  the  back.     It 
is  faid  to  be  no^  uncommon,  and  to  be  met  with  at  all 
times,  even  in  the  beft  fields  of  wheat,  though  its  num- 
bers  are  infinitely  increafed  in  late  wet  fcafons.     From 
its  eggs  appearing  to  lodge  upon  the  well-filled  ears  of 
the  grain,  it  might  be  confidered  as  in  danger  of  being 
propagated  to  the  fucceeding  crop.     On  this  account 
our  author  hazards  fome   conjedures  upon   the  beft 
means  of  preventing  future  danger  from  it.     One  of 
thefe  confifts  of  the  ufe  of  lime  mixed  up  with  all  ma- 
nure, with  a  view  to  prevent  infe£is  from  being  gene- 
rated in  it.     It  is  alfo  fuggefted  that  the ,  manure,  by 
means  of  which   flugs  and  worms  are  chiefly  fuppofed 
to  be  produced,  ought  not  to  be  ploughed  into  the 

ground 
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Bifeafes  of  ground  In  autumn,  but  applied  as  a  top  dreffing  iii 

I.    \.  ,>the   fpring;    becaufe   it  is    underftood  that  manure, 

expofed  to  the  fun  and  air,  has  much  lefs  tendency 

to  fofter   infers,  than  when  it  is  covered  up  in  die 

earth. 

MiUlew  Another  difeafe,  which  is  much  more  deftni£lnre  to 

is  rctl  or 


black,  call-  wheat,  and  much  more  ftequently  met  with,  is  the  i 

dew.  It  is  of  two  kinds,  the  black  and  the  red.  In  both 
cafes  it  confifts  of  a  quantity  of  feemingly  coarfe  power- 
der  attached  to  the  grain  in  the  ear,  or  loofely  £iir« 
roimding  it ;  in  confequence  of  which  it  is  evidently 
prevented  from  filling  or  arriving  at  perfeAion.  The 
black  kind  of  mildew  is  by  far  the  moft  frequent  and 
the  moft  pernicious.  It  is  moft  generally  known  in  Eng<* 
land  by  the  name  oifmut^  and  in  Scotland,  by  that  of  die 
hlaclt^  both  of  which  are  fufhciently  expreflivc.  Con- 
cerning the  caufe  of  this  difeafe  various  opinions  have 
been  entertained.  Dr  Home,  in  his  Principles  of  Agri« 
culture  and  Vegetation,  afcribes  it  to  an  over  luxu- 
nancy  of  growth.  He  is  of  opinion,  that  too  great  an 
abundance  of  juices  in  a  vegetable  will  produce  dif- 
eafes  fmiilar  to  thofe  occafioned  by  repletion  in  animal 
bodies,  viz.  ftagnations,  corruptions,  varices,  cariofites, 
&c.  along  with  the  too  great  luxuriancy  we  have  juft 
now  mentbned,  which  he  expreifes  by  <^  too  great  an 
abundance  of  water  flioots."  Hence  he  is  induced  to 
clafs  the  fmut  among  difeafes  arifing  from  this  caufe,  it 
being  a  corruption  happening  moft  in  rainy  feafons  and 
to  weak  grain.  Like  other  contagious  difeafes,  he 
tells  us,  the  fmut  may  be  communicated  from  the  in* 
fe£ted  to  healthful  grain.  As  a  preventive  he  recom- 
mends ftecping  the  feed  in  a  ftrong  pickle  of  fea  fait. 
BcCdes  the  cfiett  which  this  has  upon  the  grain  itfelf, 

it 


it  U  ufeful  for  fepairating  the  good  from  the  bad';  the  ]>ueftfetor 
beft  feed  falling  to  the  bottom^  and  the  faulty  fwimming  1  ^  '  i 
on  the  top  of  the  liquor. 

Independent   of  this  notion  of  an  over  luxuriancy  Opinions 
bf  growth,  it  may  be  obferved,  that  two  opinions  have  the  cauieof 
chiefiy  been  fupported  by  perfons  who  have  fpeculated  °^*^' 
and  written  on  this  fubje^.     One  opinion  is,  that  the 
mildew  confifts  of   a   great   multitude  of  parafitical 
plants  adhering  to  the  grains  of  wheat,  living  upon  it^ 
and  thereby  confuming  its  fubftance.     Another  opi- 
nion is,  that  it  confifts  of  great  numbers  of  infe£ts  and 
of  eggs  of  infe^ls,  whofe  form  is  too  fmall  to  be  dir 
ftii^ttifliable  by  the  naked  eye.     The  firft  of  tbefe 
opinions  has  been  adopted  by   the  celebrated  Italian 
writer  Fontana,  and  the  other  by  certain  writers  of  our  , 
own  country, 

Fontana  endeavours  to  refute  the  hypothefis,  thatFontsma"^ 
die  duft  of  the  mildew  confifts  of  animal  eggs,  by  tho°^"^"^ 
following  experiment.  He  clofely  confined  the  grains 
of  the  mildew  between  two  glais  plates,  in  fuch  a 
manner  as  neceiTarily  to  break  the  fuppofed  eggs.  He 
then,  with  an  accurate  microfcope,  obferved  them  while 
cnifhed  in  fucceflion.  No  liquid  or  glutinous  juice 
proceeded  from  them,  tliough  great  force  was  ufed  in 
crufhing  them ;  but  they  appeared  wholly  to  confift 
of  tough  refifting  fubftances,  altogether  unlike  real  ani-* 
nal  eggs:  their  being  faftened  to  the  ftalk  or  leaves 
of  the  grain,  appeared  alfo  to  militate  againft  fuch  a 
fuppofition.  From  a  variety  of  microfcopic  obferva- 
tions,  he  is  of  opinion,  that  the  powder  of  the  black 
mildew  or  finut  confifts  of  a  great  multitude  of  fmall 
plants  attached  to  the  grain  by  a  (lender  fibre.  Tl^fc 
parafitical  pkintSj  though  extremely   finall,   he  thinks 
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DataSa%i^£uSt,ieaAj  repilzr.    Wish  regard  to  At  roi 

p  he  admitb,  that  it  appean  to  be  cninpafed  of  am  in* 
jBcnft  zsuhiiude  of  zninuie  egg^  After  a  ^nffietf  fli 
cxpeTin)eDr&  and  obferrationfc,  hOTrern-,  be  "Atm^kL  ht 
difeoTered^  tiiar  thefe  apparent  eggs  are  is  tmdi  de 
beads  or  fruh  uf  Terr  £ne  threads  £xed  an  die  car 
of  ooora^  tba:  tbefe  tiireadb  or  items  are  cii  wwBujilj 
fioe  and  tranfparent,  vbScfa  gives  the  ajyrjiijurr  id 
egjp  to  their  outvard  extreixctks.  Tbefe  ftems  or  tds 
arc  repreiented  by  him,  as  innsitely  finer  than  dioie  «t 
the  black  mildev;  and  their  heads,  vhkb  lefeuiUe 
eggs,  may  be  feparated  from  them  by  die  fE^bttk 
IhucL  From  all  hi^  obferratioas  be  caadada^  dot 
both  the  black  axul  the  red  milder  caofift  of  ral 
plants,  though,  perhaps,  of  an  xmperfed  kind;  and 
that  they  enfeeble  and  waile  the  crop  by  abfoAiag 
the  nutntire  juices  of  the  plant.  He  obierres,  that, 
if  a  heavy  r^in  fpeediJy  fall  on  zn  extenfire  mildeT, 
valhicg  the  leaves  2nd  iialks  aJecled,  it  prefenthr  dil- 
appears  with  hardly  any  damage  to  the  com  %  becaufe 
the  fmall  plants  having  hardly  taken  root  are  eanly 
difperfed  bcrfore  any  milchief  is  done.  He  thinks,  that 
the  damage  occaiiuned  by  this  dileafe  may  fometxmes 
be  moderated  or  diminiihcd  by  cutting  down  the  grain 
before  it  is  fully  ripe.  In  this  cafe,  he  fays,  diat  tbe 
crop  will  be  lels  than  it  ought  to  be ;  but  ftill  it  wiD 
be  confiderably  greater  than  if  the  cuftomary  time  of 
hanreft  is  waited  for,  when  the  dileafe  will  hare  leifure 
10  produce  greater  mifchief. 

in  our  own  country,    and    particularly  by  Mr  So- 

nienrille,  in  the  eiTay  already  quoted,  the  fmut  in  wheat 

iias  hwn  regarded  as  coniifting  of  a  great  variety  of 

infects.    He  alio  founds  his  opinion  upon  micfofcopic 
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obferralkms,  and  appreken^i^  that  iram  them  he  haslMTeafesof 
dearly  aficertained  the  exiftence  of  the  infe£U  ;  and  he  * 

thiaks  that  the  difeafe  is  cammunicated  to  other  grain  by 
contest,  in  coofequence  of  the  paflage  of  the  infers. 
Hence  he  endeaTours  to  explain  the  utility  of  fteeping 
the  feed  in  pickles  before  it  b  fown,  with  a  view  to 
the  deftni^ion  of  fuch  infects. 

It  is  to  he  remarked,  that  in  all  countries  a  great  pickles  to 
variety,  of  thcfe  pickles  has  been  contrived,  with  a^^^j]'^*^^^ 
view  to  prevent  the  exiftence  of  fmut  in  wheat,  fome  of  mildew. 
vhich  we  fhall  now  mention.  One  of  the  moft  com- 
I  the  iak  pickle,  confifting  of  a  folution  of  com- 
[  faJt  in  water,  of  fuch  ftrength  as  that  an  egg  will 
brim  in  it*  To  the  wheat,  after  it  has  been  waihed 
ia  this  pickle,  and  the  Kght  grains  removed,  fome  new 
flaked  lime  is  added,  and  carefully  mixed  with  it  with 
a  wooden  fhovel,  till  it  attain  a  fufficient  degree  of 
dryneisy  in  which  ftate  it  is  committed  to  the  earth. 
A  pickle  confiftmg  pf  very  ftale  urine  has  alfo  been 
lecommended  to  be  ufed  for  wafliing  wheat  that  is 
meant  to  be  ufed  as  feed.  It  is  attended  with  this  dif- 
advantage,  however,  that  if  the  urine  is  very  ftale, 
;uid  if  any  length  of  time  is  fufFered  to  elapfe,  in  con- 
fequcnce  of  rain  or  other  accidents,  before  the  grain  is 
fawn,  its  vegetative  power  b  faid  to  be  greatly  injured 
by  the  corrofive  quality  of  the  volatile  alkali  with 
vpfaich  fuch  urine  abounds.  This  is  more  parti<^ularly 
the  cafe  when  quicklime  is  added  to  the  uripe ;  as 
dw  alkali  is  then  brought  into  a  cauftic  ftate. 

Another   pickle   has    been    propofcd   to   the  Board 

of  Agriculture  by  the  Italian  phyficlan,  J.  B.  Scandel- 

h.    It  is  prepared  and  ufed  in  the  follawing  manner : 

—Take  pf  nitre,  three  pounds ;  alum,  one  pound  ;  vi- 
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DUeafeiof  triol)  fix  outices;  Terdegris,  three  ounces ;  woodp-aflie^^ 
\  ^  ,1  well  fifted,  fix  pounds :  Bcnl  the  whole  in  a  copper 
with  five  pails  of  water  for  an  hour,  then  remove  them 
fro  ti-  e  fire,  a^id  pour  them  into  a  large  veflel ;  then 
add  fixteen  pails  of  water,  in  which  half  a  bu(hel  of 
quicklime  has  been  previoufiy  diflblved :  mix  the  whole 
intimately,  and  allow  them  to  (land  till  they  are  quite 
cold.  In  this  fteep,  two  bufhels  and  a  half  of  wheat 
are  to  be  plunged,  an4  left  for  about  fix  hours,  ftii^ 
ring  it  up  frequently  with  a  wooden  ihorel,  and  fldm* 
ming  off  what  rifes  to  the  furface ;  the  wheat  is  then 
to  be  witlidrawn,  and  fpread  out  till  it  is  dry  enough 
for  fowing.  The  procefs  is  thus  to  be  continued  until 
the  whole  quantity  of  feed  intended  to  be  fown  is 
pickled.  The  above  fteep  is  generally  fuiBcient  for  pre- 
paring about  twenty-four  buihels  of  wheat. 

Another  pickle  has  been  recommended,  *  confiftingof 
a  decoftion  in  water  of  Barbadoes  aloes,  tobacco,  and 
hellebore  powder.  A  committee  of  the  Royal  Society 
of  Agriculture  at  Paris,  in  1786,  recommended  the 
following  pickle  for  the  fame  purpofe,  contrived  by 
M.  Tilletf : — Pour  upon  50  pounds  of  wood-aihes,  900 
pints  of  water ;  ftir  it  well  for  three  days,  and  then 
draw  off.  Wafli  the  black  wheat  in  fo  many  clear 
waters  as  not  at  laft  to  dirty  it.  Heat  the  lye,  fo  as 
juft  to  bear  the  hand  in  it ;  flake  in  the  hot  lye  one 
pound  of  lime  to  every  feven  or  eight  pints  of  it.  In- 
to the  preparation  dip  the  feed  in  bafkets  many  times. 
For  want  of  wood-afhes  ufe  potafh,  feven  or  eight 
pounds  for  100  pints  of  water. 

In 
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In  addition  to  thcfe  it  may  be  remarked,  that  .a  fo-  Bifeafes  of 
lution  of  arfenic  in  water  is  made  ufe  of  in  fome  coun-  ..^.y*.^ 
ties  of  England,  as    a  pickle  in    which   they  waih  or  Arfenic 
fteep  the  grain  previous  to  its  being  fown  for  the  pur-yJJ,t  ^i^g*^^" 
pofe  of  protecting  the  future  crop  againft  fmut.  mildew. 

The    mod   complete  fet  of   experiments,    however,  Arthur 
which  we  have  met  with  upon  the  fubjeft,  was  made  ^is  «pcri5' 
by  Arthur  Young,  Efq.    at    prefent    fecretary  to    the™*^""^" 
Board   of  Agriculti;re.     December  7.  1787,  he  fowed  mildew, 
14  beds  with  the  fame  feed  wheat  as  black  with  the 
finut  as  a,iy  he  ever  faw. 

N°  I.  Sown  dry,  nothing  done  to  it. 

2.  Wafhed  well  in  clean  water. 

3.  Wafhed  in  lime-water. 

4.  Waflied  in  a  lye  of  wood-aflies. 

5.  Wafhed  in  an  arfenic  and  fait  mixture. 

6.  Steeped  in  lime-water  four  hours. 

7.  Ditto  in  the  lye  four  hours. 
8-  Ditto  in  the  arfenic  12  hours. 
9,  Ditto  in  lime-water  12  hours. 

10.  Ditto  in  the  lye  12  hours. 

1 1 .  Ditto  in  the  arfenic  1 2  hours. 

1 2.  Ditto  in  the  lime-water  24  hours. 
1 3.' Ditto  in  the  lye  24  hours. 

1 4.  Ditto  in  the  arfenic  24  hours. 


RESULT. 

N"  I.  Had 

377  fmutty  ears. 

2.  Ditto 

325 

3.  Ditto 

43 

4.  Ditto 

31 

5.  Ditto 

28 

L   2 

6.  Ditto 
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NO  6.  Ditto 

la 

7.  Ditto 

3 

8.  Ditto 

I 

9-  Ditto 

6 

10.  Ditto 

0 

II.  Ditto 

4 

12.  Ditto 

0 

13.  Ditto 

0 

14.  Ditto 

5 

A  propofal  has  alfo  been  made,  to  deftrojiby  meaiu 
of  heat  the  infe£ls  which  are  fuppofed  to  propagate  the 
difeafe  called  Jmut  from  the  feed  wheat  to  the  future 
crop.  The  following  direflions  for  that  puipofe  are 
extraded  from  the  Agricultural  Survey  of  the  County 
Erfkine  of  of  Qackmannan,  by  J.  F.  Erlkine,  of  Marr,  Efq.  «  Let 
^^Jl  '*'  the  wheat  be  laid  upon  the  kiln  about  three  or  four  in- 
ches thick  :  the  kiln  to  be  heated  middling  ftrong.  with 
blind  coal ;  the  wheat  to  continue  on  the  kiln  for  24 
hours,  but  turned  frequently.  After  taking  it  off, the 
kiln,  it  mud  be  allowed  24  hours  to  cool ;  duriog  which 
time  it  muft  be  frequently  turned  ;  then  put  it  through 
the  fanners  once  or  twice.  After  the  wheat  has  lain  a 
few  hours  on  the  kiln,  and  the  fire  begins  to  have  effe£l,  a 
great  number  of  very  fmall  worms,  formerly  undifcover- 
ed  by  the  eye,  appear  on  the  top  of  the  grain,  and  are 
foon  dcftroyed  by  the  heat.  Thefe  come  from  blacked 
wheat,  or  other  corns,  that  could  not  be  fufpe£led  to  be 
indiflerent ;  or  may  lie  in  or  on  good  wheat ;  which 
worms  continuing,  (when  not  thus  killed)  might  con- 
fume  the  com  after  it  is  thrown  into  tlie  earth,  thereby 
checking  the  growth  entirely,  or  preventing  it  from 
having  the  ftrcngth  it  otlierwife  would  have  to  bring 

forth 
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forth  a  ftrong  produdive  ftalk.  This  pra£ltce  \9  faid  I>ifcafc9  of 
to  have  been  brought  from  Ireland,  and  is  recommend- 
ed as  preferable  to  pickling.  It  might  perhaps  be  pep- 
formed  with  greater  fuccefs  by  the  ufe  of  a  kiln  heated  by 
the  fteam  of  bbiling  water,  in  the  way  already  mehtioned, 
as  fuch  a  kiln  would  inftantly  afford  a  fixed  and  known 
degree  of  heat,  which  could  in  no  cafe  be  exceeded." 

The  fubjedi  is  thus  treated  by  a  correfpondent  of  Mr 
Toung  %,  "  The  caufe  of  fmut-balls  is  fimply  this :  every 
grain  of  wheat,  that  the  diffi  of  thefe  fmut-balls  ihaU 
touch  aild  adhere  to^  is  thereby  caufed  to  produce  fmut- 
bails,  the  next  feafon,  as  certain  as  the  fmalleft  quanti-* 
ty  of  matter  put  into  the  arm  of  any  perfon  who  hath 
not  had  the  fmall-pox,  caufeth  fuch-  to  have  that  dii^ 
Older.  This  daft  is  of  a  very  vii^lent  nature ;  and  wheat 
being  extremely  fufceptible,  is  liable  to  take  the  infec- 
tion various  ways. 

<<  I  am  fully  ccmvinced,  and  believe  that  moft  of  my 
readers  will  foon  be  fo,  that  wheat  is  not  liable  to  this 
diforder,bttt  by  contagion,  as  is  the  cafe  in  the  fmall-pox ; 
and  to  thofe  who  may  qnery  from  whence  {mut-balls  at 
firft  proceeded,  I  think  I  may  fafely  promife  an  anfwe? 
to  their  queftion,  on  their  informtng  me  of  the  origin  of 
that  contagious  diforder.  For  it  evidently  appears,  that 
where  jnen  have,  at  their  firft  entering  into  the  farming 
life,  had  wheat  for  feed  free  from  fmut-hallsy  and  their 
tamSf  ice.  all  free  from  infeEHws  matter^  and  not  being 
in  the  pradice  of  unneceflarily  changing  their  feed,  (as 
too  many  are)  they  have  continued  clear,  whilft  per- 
haps feveral  of  their  neighbours  have  been  often 
L  3  peftered 
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D^cafcs  of  peftercd  with  it,  although  they  have  frequently  changed 
<     V  -'  ^^^^^  ^^^>  (*  P*rt  of  it  every  year)  at  a  great  expencet 
giving  an  advanced  price  in  the  purchafe,  and  having  it 
brought  from  a  confidcrable  diilance. 

*«  When  I  firft  fuppofed  that  the  caufc  of  fmut-balls 
was  owing  to  their  dull  adhering  to  the  grains  of  wheats 
I  took  four  gallons  of  wheat  which  aboundeck  with 
them,  and  rubbed  all  well  together  with  my  hands,  by 
which  moft  of  the  balls  were  broken,  and  the  grains  of 
wheat  tinged  with  the  duft ;  in  this  ftace  it  was  fown« 
And  belieinng  that  fomething  of  a  cleanjing  natttre  was 
all  that  is  necefTary  to  remove  the  caufe  ;  I  took  two 
bufhels  of  the  fame  parcel  ofwheat,which,afterbeingwell 
winnowed,  was  taken  to  a  brook  and  wafhed  in  the  fol- 
lowing manner  :  viz.  A  gallon  at  a  time  was  put  into 
a  wire  (ieve,  which  had  eight  bars  to  ar  inch  ;  at  firft  it 
was  gently  immerged  a  few  times  in  the  water,.by  which 
every  fmut-ball  amongft  it  was  eafily  difcovercd  and  ta- 
ken away  ;  this  being  done,  the  (leye  was  whirled  round 
briikly  in  the  water  for  about  a  minute  ;  then  all  being 
wafhed  in  the  fieve,  and  thrown  into  a  tub  with  fome 
water,  was  ftirred  round  with  a  broom,  and  laftly,  put 
into  the  fieve  again,  a  gallon  at  a  time,  and  wafhed  in  the 
brook,  expefting  that  the  remaining  particles  would  fink 
through  the  bottom  of  the  fieve,  and  be  carried  away  with 
the  ftream. 

"  This  was  fown  in  the  fame  field  with  the  former, 
where  no  different  kind  of  manure  could  have  the  leaft 
tendency  to  produce  fmut-ball-.,  amongft  either  tliis  or 
that.  But  at  hnrvcfl:  the  dificrence  in  tlu*  crops  aftonifli- 
ed  every  or.e  who  faw  them  :  the  firft  produced  as  many 
fmut-bails  as  grains  of  wheat,  but  the  latter  was  almoft 
p^Tfcdlly  free  from  tlicm. 

«  The 
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«  The  next  year,  I  took  fome  grains  of  wheat  which  Difcafesof 
had  been  rubbed  out  of  ears  tliat  contained  both  wheat  '  ' 

and  fmut-balls,  and  fbwed  half  of  them  in  tliat  fmutted 
dated  \  the  remainder  was  well  waihed  in  water,  and 
then  fown  near  the  unwaihed  grains  in  a  feparate  drill : 
at  harveft  the  produce  of  the  two  was  oppofite ;  the 
firft  yielded  exactly  twenty-four  ears  of  fmut-balls  to 
one  ear  of  wheat,  the  other  about  twenty-four  of  wheat 
to  one  ear  of  fmut-balls. 

"  The  fame  feafon,  two  buftiels  of  the  under  part  of 
the  heap,  and  the  fweepings,  were  wafhed  and  fown  like 
thofe  already  mentioned  ^  the  produce  was  very  fimilar, 
both  being  nearly  free  from  fmut-balls." 

The  fame  writer  adds,  that  from  experiment  he  is 
Satisfied,  that  the  moll  fmutty  wheat  may  at  once  be 
cleaned  in  fuch  a  manner,  that  it  will  produce  grain  of 
a  perfectly  found  quality.     This  however,  he  fays,  can- 
not be  completely  accomplifhed  by  wadiipg  with  cold 
water,  on  account  of  the  defe£tive  nature  of  its  clean- 
fing  powers.     He  recommends  therefore  a  wafli  to  be 
made  of  boiling  water  and  new  burned  lime,  to  be  ufcd 
at  a  moderate  warmth.     He  defcribes  the  procefs  thus  : 
"  I  recommend  thofe  who  buy  wheat  for  feed,  or  are 
about  to  fow  fuch  as  they  are  fufpicious  of,  to  wafh  it 
in  the  manner  1  have  already  delcribed  j  but  if  wailiing 
in  a  brook  is  not  convenient,  waih  it  as  well  as  circum- 
ftances  will  admit,  having  an  eye  to  the  end  intended  to 
be  obtained,  viz.  to  difpofl'efs  the  wheat  from  all  iniecr 
tious  matter.     Afterwards  put  it  into  a  tub  or  ciftcrn, 
and  pour  fo  much  thin  wafli,   fuch  as  plaillerers  make 
ufe  of  to  white-walh  walls,   &c.   made  of  boiling  water 
and  new  burnt  limey  as  will  cover  the  wheat  wholly  for 
Uie  fpace  of  fix,  eight,  or   twelve  hours.  5  then  pour  i^ 
L  4  iortl^ 
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Bifetfesof  forth  on  a  Hoping  floor^  and  in  a  few  honn  it  win  te 
""''"*",  dry  enough  to  fow. 

<<  But  obferve  the  neceflary  care  of  not  making  afe 
of  this  w»fh  in  lb  hot  a  ftate  as  to  injure  vegetation  ^ 
about  the  medium  between  boiling  and  milk  t^  blood 
warm  will  be  a^proper  degree^  as  tbe  wheat  will  reduce 
its  heat  inftantly." 

After  all,  however,  both  from  the  leafen  «)C  tte 
thing,  and  from  the  concurring  opinion  of  the  mdll 
experienced  and  intelligent  JTarmers,  we  dunk  eurTelyes 
authorized  to  fay,  that  the  huibandman  will  ad  im* 
prudently  if  he  place  entire  and  complete  confidence 
in  any  one  of  the  remedies  ihore  mentioned,  to  AH 
exclufion  of  the  others.  His  fafeft  And  beft  plan 
for  procuring  crops  of  wheat  free  from  fmut  is 
probably  this:  In  the  firft  place,  he  ought  to  pro* 
cure  feed  from  a  fituation  in  which  the  grain  has  rifeh 
abfolutely  free  from  this  difeafe.  He  ought  next  to 
exert  the  greateft  care  in  cleaning  out,  in  the  moft 
anxious  manner,  his  whole  bams  and  their  floors,  and 
every  place  within  doors  into  which  his  grain  may 
come,  and  in  which  difeafed  grain  has  formerly  been 
kept :  with  this  view  it  may  probably  be  neceflary  to 
whitewafh  the  walls  with  a  mixture  of  quicklime  and 
water,  which  will  prove  an  efledual  remedy.  After 
having  adopted  thefe  precautions,  it  may  ftill  be  ne- 
ceflary, with  a  view  to  fccure  a  found  and  full  crop, 
to  plunge  th^  feed  into  a  ftrong  pickle  of  fait  and  wa- 
ter, with  a  view  to  float  the  lighter  grains,  which 
ought  to  be  flLimmed  ofi^  and  laid  nfide  for  poultry, 
to  which  they  may  be  given  after  being  waihed  in 
frefli  water ;  or  at  leaft  it  may  be  proper  to  ufe  the  pre- 
caution of  Gibing  the  feed  in  a  running  dream,  or  in 

warm 


ACwctJLTtmt.  t6^ 

warm  IhM  water.  No  future  chanfir>!r  of  feed  will  be  DiCeaf«of 
neceflaty.  Of  the  fanners  who  have  adopted  this  ju-  ■  ^  ^  ,i« 
diciou^  iHode  of  pfoceeding,  there  ih  no  inftance  record- 
ed of  any  oile  wbofe  crop  has  fuffered  by  fmut ;  on  the 
eontraiy,  dtey  have  ufually  derived  a  confiderable  profit 
fifom  becoming  the  furnifliers  of  grain  for  feed  to  all 
their  neighbours. 

The  Want  of  nourifliment  in  plants  may  be  ealiiy 
known  by  their  decay ;  in  which  cafe,  the  only  remedy^ 
is,  to  fupply  them  with  food,  according  to  the  methods 
we  have  already  dire£ied,  or  to  remove  from  their 
DCtgMMMirfaood  fuch  other  plants  as  hiay  draw  off  the  iHfeafespe- 
nourifiiment  from  riiofe  we  wifh  to  cultivate. — In  the^^^^^ 
MeiHoirs  of  the  Academy  of  Sciences  for  1728,  Mr 
Dti  Hamel  mentions  a  difeafe,  which  he  calls  le  mort^ 
ihftt  aUitcks  fafittm  in  the  fpring.  It  is  owing  to  an- 
oliieir  plant,  a  fpecies  of  trefoil,  fixing  fome  violet- 
cc^oured  threads,  which  are  its  roots,  to  the  roots  of  the 
fafiton,  and  fucking  out  its  juice.  This  difeafe  is  prevent 
ed  by  d^gtng  a  trench,  which  faves  all  the  unafFe£led. 

The  bad  qualities,  and  unequal  diftribution  of  the  Vegetables 
juices  of  plants,  are  the  occafion  of  fo  few  of  the  difcafes  ^  jj^^ 
to  which  vegetables  in  this  country  are  fubjed,  that 
'we  forbear  to  mention  them  at  prefent.     Moft  of  the 
^feafes  of  our  plants  are  owing  to  external  accidents, 
partscolarly  to  the  depredations  of  infers. — -The  in- 
lets by  which  the  greateft  devaftations  ^re  commit- 
ted in  this  country  are,  fnails,  caterpillars,  grubs,  and 
flies.     The  fnails  and  caterpillars  feed  on  the  leaves 
suid  young  (hoots  5  by  which  means  they  often  totally 
^eftroy  the  vegetable.     Where  the  plants  are  of  eafy  j^p^^c^j  ^^ 
^ccffs,  thefe  vermin   may  be  deftroyed  by  fprinkling  ftToy««*  ^y 
«*«  vegetable  with  lime-water  •,  for  quicklime  is  a  mor- 
tal 
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DiK  au'i  of  tal  poifon  to  creatures  of  this  kind,  and  throws  them 
^  '  into  tlie  greatell  agonies  the  moment  they  are  touched 

with  it.  On  trees,  however,  where  tliis  method  can- 
not fo  w<j11  be  followed,  fumigation  is  the  moft  pro- 
per ;  and,  for  this  purpofe,  nothing  is  better  than  the 
fmokc  of  vegetables  not  perfeftly  dry.  In  fome  cafes 
the  eggs  of  thefe  deilroying  creatures  may  be  obferved, 
and  ought  without  doubt  immediately  to  be  taken  away. 
On  the  fruit  trees,  as  apples,  pears,  medlars,  on  fome 
forell  trees,  the  oak  and  dwarf  maple  efpecially,  and 
the  white  and  black  thorn  in  hedges,  a  kind  of  little 
tufts  are  to  be  obferved,  jefembiing  at  firft  fight  wi- 
therod  leaves  twifted  by  a  cobweo  about  the  upper- 
moil  twigs  or  branches.  Thefe  contain  a  vaft  num- 
ber of  little  black  eggs,  that,  in  the  fpring,  produce 
fwarms  oi  caterpillars  which  devour  every  thing.  To 
prevent  this,  all  the  twigs  on  which  thefe  cobwebs  ap- 
^Hvir  lliould  be  taken  od*  and  burnt  as  foon  as  polTi- 
blo.  Tliis  ought  to  be  done  before  tlie  end  of  March, 
that  lUMie  of  the  e^^gs  be  allowed  luiRcient  time  for 
Uaivhing. 
c»r»iNp.*  CiTubs   are   a    kind    of  worms   which  deftixiy    the 

voru  by  feixliug  u|xmi  its  rovHs  j  they  arc  transformed 
c\«^ry  fourth  \ear  intv*  tlio  booties  called  coch^b^tri 
f;;,M^^*^»»  Cve*  ihcy  are  very  dcUructive  when  in  their 
vcrnuiular  ilatc*  and  cannot  theii  be  deftroyed  becaufc 
tl;v  V  go  d.vp  into  the  ground.  \Vh«.n  become  beetles^ 
ihv^v  vViuea!  tlKnuUMvos  und:"r  the  leaves  of  trees, 
>^r.ero  i:u*>  w.:n  ailocp  ti»l  near  funu:,  when  they  take 
ilu  .1  Jl'.i^ht,  U  ;>  *>:^.s  iwu  ih*:  they  can  be  dellroy- 
*vK  A'.ul  il..;t  b\  ,■  \o;\  taKviiUs  method;  namely, 
b \  •  .^ .  cad; n^i;  jVix  k  - , ' .  .w  c ; >  K^ i^  »»  tl^e  iix:e<  in  the  day- 
;:nu^   \khei\  iJk   K\^c>  ;:;v   .u  their  torpid  llate,  then 

ibakinj; 
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ihaking  them  off  and  burning  them.  Some  time  ago  Difcafeef 
they  made  fuch  devaftations  in  the  county  of  Norfol)^,  •-■  y«  m 
that  feveral  farmers  were  entirely  ruined  by  them  ;  one 
gathered  80  bufhels  of  thefc  infefts  from  the  trees 
which  grew  on  his  farm.  It  is  faid,  that  in  1574  there 
fell  fuch  a  multitude  of  thefe  infefts  into  the  river 
Severn,  that  they  Hopped  and  clogged  the  wheels  of 
the  water-mills. 

Turnips,  when  young,  are  apt  to  be  totally  deftroy- xumip^y, 
ed  by  a  multitude  of  little  black  flies,  from  thence  call- 
ed the  turnip'Jly.     As  a  preventive  of  thefe,  fome  ad- 
vife  the  feed  to  be  mixed  with  brimftone  \  but  this  is 
improper,  as  brimftone  is  found  to  be  poifonous  to  ve- 
getables.    The  beft  method  feems  to  be  the  fumiga- Prevented 
rion  of  the    fields  with  fmoke  of  half-dried    vegeta-^^^["^|^ 
Mes.     For  this  purpofe  weeds  will  anfwer  as  well  as 
any.     This  fumigation  muft  no  doubt  be  often  repeat- 
ed, in  order  to  drive  away  the  innumerable  multitudes 
of  thefe  infefts  which  are  capable  of  deftroying  a  large 
field  of  turnips. 

Some  have  fuppofed  that  the  fly  is  either  engendered 
in  new  dung,  or  enticed  by  it  •,  and  have  therefore  ad- 
vifed  the  manure  to  be  laid  on  in  the  autumn  preced- 
ing, by  which  it  lofcs  all  its  noxious  qualities,  while 
its  nutritive  ones  are   retained,    notwithftanding  thefe 
might  be  fuppofed  liable  in   fome  degree  to  be  exhaled 
by  the  fun.     This  method  is  faid  to  have  been  afcer- 
tained  by  experiments ;  and  it  is  added,  that  another 
material  advantage  accruing  from  autumn  manuring  for 
turnips  is,  that  all  the  feeds  contained  in  the  dung,  and 
which  of  courfe  arc  carried  on  the  land  witli  it,  vege- 
tate almoft    immediately,  are  moitly  killed  by  the  I'e- 

verity 


Oifrftff^of  rcrity  of  the  winter,  and  the  few  that  remain  fdctom 
w  y  ■■  avoid  dcftru£kion  from  the  ploughfhare. 
Varioui  re.  'flic  following  method  of  fowing  has  dlb  htea  te» 
jainrt  the  Commended  as  a  preventive  of  the  fly  >— **  A^wtt  mid- 
turnjp.Oy.  fummer,  take  the  firft  opportunity  when  it  raina,  of 
there  is  an  apparent  certainty  of  rain  approaching^ 
to  fow  your  turnip  feed ;  if  about  the  full  moon^  dit 
better.  In  this  cafe,  neither  harrow,  bniih,  nor  roll| 
after  fowing.  The  natural  heat  of  ihs  ground  at  that 
feafon,  and  the  confequent  fermenution  occafion«d  by 
copious  rain,  will  give  an  aftonifliingly  quick  Teget»* 
lion  to  the  feed,  which  in  a  few  days  will  be  up  and  out 
of  all  danger  from  the  fly.  At  all  events,  fow  not  till  it 
rains ;  it  is  better  to  wait  a  month,  or  even  longer^  for 
rain,  than  to  fow  (merely  for  the  fake  of  fowing  about 
tho  ulual  time)  when  the  ground  is  parched  with  heat. 
By  the  fctirching  of  the  fun,  the  oil  and  vegctarifa 
quality  of  the  feed  are  cxhaufted ;  and  the  few  weak 
plants  that  come  up  will  be  deftroycd  by  the  fly  before 
choy  can  attain  tlrongth  to  put  forth  their  rough  leaves. 
The  fly  infrlis  the.  ground  abundantly  in  dry  hot  wea- 
ther*  but  di^es  no  injury  in  rain.  The  filling  rain  will 
furticirmly  walh  tho  lumip  iced  into  the  gnmnd  widi* 
out  ham>wing  it  in :  which,  ini\ead  of  merdy  cover* 
it\g«  ux^  oftt^n  buries  this  Inull  feed  at  fo  gieat  a  depdi| 
a^  ucwi  aitcrt^-arvli  to  pet  abiT^T?  ground.** 

rho  tolK^wiixg  nrnKdics  are  alio  recoounended  as  ha* 
v«\^  *\it\M^  (Mv^vvd  fucceilaul : — A  Imill  quantity  of  loot 
un\ti  own  ih\'  U)vl  at  their  nnl  appearance.  Bcaaclies 
%M  oixWu  »wS  iSx-  hrare*  bruiied«  drawn  in  a  gate  over 
ihciu«  Muli  mtxewl  «uh  the  feed  before  it  is  ibwa. 
Afsl  tuli>huT  b\;n^t  uttdec  tt«  after  mn&coii^  it  with 
mater  ui  >•  iiuh  t>?4vK\v  ka;^  fc<en  Acep^ed. 


But  {bowers  cm  the  plants,  as  foon  as  they  appear  Difetfescf 

1.  J  /i.i.i_/i.  r  '  Pilots. 

Hoove   ground,   are  elteemea   the   belt   preiervatives.  (,,y.  ^  \v^ » 
They  enfeeble  and  kill  the  fly,  and  haften  the  plants 
mto  the  rough  leaf}  in  which  ilate  they  are  out  of 
danger. 

The  fweet  fmell  of  the  turnip  has  been  thought  to 
9ttra£k  the  Afi  upon  which  fuppofition,  the  remedy 
appeared  to  confift  in  overpowering  that  froell  by  one 
which  is  (trongy  fetid,  and  difagreeable.  Hence  it  has 
been  recommended,  that  upon  an  acre  of  turnips  fown 
in  die  ufual  way,  a  peck  or  more  of  dry  foot  be  thrown 
after  the  ground  is  finiihed,  and  in  as  regular  a  way  as 
the  bd  is  fown. 

k  has  alfo  heen  recommended  to  fow  ahoi^t  twa 
pounds  of  radiih  feed  on  every  Englifh  acre  fown  with 
tvrmps.  The  radiflies  rife  before  the  turnips,  and  en- 
tertain the  fly  till  the  turnips  are  out  of  danger.  The 
radiih  and  turnip  feeds  ought  to  be  fown  at  the  fame 
dme,  and  may  be  mixed  by  the  feedfman  or  perfon  em- 
ployed to  fow. 

Some  time  ago  an  infect,  called  the  ^ora^utterfly^  ComAint^ 
committed  fuch  ravages  while  in  its  vermicular  ftate,^^  ** 
in  France,  that  upwards  of  200  pariihes  were  ruined 
by  it }  and  the  miniftry  offered  a  reward  to  the  difco* 
Terer  of  an  effedual  remedy  againft  this  deftroying 
worm.  The  cure  which  was  at  laft  difcovered  w^s, 
to  heat  the  com  in  an  oven  fo  much  as  no^  to  de- 
ftroy  its  vegetative  power,  but  fufficiently  to  deftroy 
the  (inall  worms  which  made  their  neft  in  the  fubilance 
of  the  grain,  and  at  laft  ate  out  the  fubftance  fo  com- 
pletely, that  nothing  could  be  got  from  the  huik  even 
by  boiling  it  in  water.  It  is  certain,  that  though  in- 
fers can  bear  a  great  deal  of  cold,  they  are  eafily  de- 

ftroved 
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Difcafcs  of  ftroyed  by  a  flight  degree  of  heat ;  nor  is  the  vegcta- 
'  tivc  power  of  corn  eafily  deftroyed,  even  when  kept  for 
a  long  time  in  a  pretty  ilrong  heat.  This  method  muft 
therefore  be  very  effeftual  for  deftroying  all  kinds  of 
infefls  with  which  grain  is  apt  to  be  infeQed  :  but  care 
muft  be  taken  not  to  apply  too  great  a  heat ;  and  the 
adjufting  of  the  precife  degree  neceflary  to  deftroy  the  in- 
feft,  without  hurting  the  corn,  will  be  attended  with  fome 
difficulty.    The  precautions  recommended  when  treating 

TTie  curled  ^f  ^^^  mildew  in  wheat,  may  be  adopted  with  fuccefs. 

Afeafc  in        q^}^^  curled  difeafe  in  potatoes  has  long  been  a  fub- 
potatocb.  ...  . 

jecl  of  inveftigation  and  experiment  among   farmers: 

and  the  knowledge  of  its  caufe  and  cure  feems  yet  to 
remain  a  defideratum.  The  Agricultural  Society  •  at 
Manchefter,  a  few  years  ago,  oiVered  a  premium  for 
difcovering  by  aftual  experiment  the  caufe  of  the  dif- 
eafe in  queftion ;  and  a  great  variety  of  letters  vrere, 
in  confcquence,  addrcffed  to  them  upon  the  fubjeS. — 
As  thefe  contain  many  interelling  obferv.itions  both  on 
the  difeafe  itfelf  and  the  bed  methods  hitherto  adopted 
for  preventing  it,  the   following  abllracl:  of  them  may 

Various      "Ot  improperly  be  introdiicod  in  this  place. 

methods  of      j^  AccordinjT  to  tlic  writer  of  tlie  firft  letter,  this 

prevention.  ^  ' 

difeafe  is  caufed  by  an  infe£l  produced  by  froft  or  bad 

keeping  before  fetting  ;  and  the  neweft  kinds,  fuch  as 

have  been  raifed  within  thefc  nine  or  ten   years,  are 

mod  apt  to  curl,  bccaufe  they  will  not  ftand  to  be  kept 

in  winter  and  fpring  before  fetting,  as  the  old  kinds 

will.     In  autumn  1776,  he  got  up  a  bed  of  potatoes 

to  lay  by  in  winter,  leaving  plenty  in  the  ground  as 

regular  as  poiTiblc ;  and,  before  the  feverity  of  winter 

came  on,  covered  partv  of  tlie  bed  with  draw  and  peafe- 

haulm,  and  left  tlie  otlier  part  of  the  bed  uncovered. 

2  That 
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That  patt  of  the  bed  which  was  covered  was  quite  free  Bireafcrof 
from  curled  ones  j  but  the  uncovered  part  produced  a        ^      r 
great  many  curled^  owing,  as  the  writer  fays,  to  froft 
and  feverity  of  the  weather.. 

IL  This  writer  had  about  a  quarter  of  an  acre  of 
potatoes,  well  manured  with  cow  and  horfe  dung,  and 
look  the  greateft  care  in  picking  the  iine  fmooth-fkinned 
|K)tatoes  for  fets ;  yet  nine  out  of  ten  parts  were  curled. 
He  attributes  the  caufc  of  this  difeafe  to  a  white  gtub 
or  infe£l,  which  he  found  near  the  root,  about  half  an 
iach  long,  with  eight  or  ten  legs,  its  head  brown  and 
hard  ;  as,  upon  examining  a  number  bf  the  curled  roots, 
he  found  them  all  bitten,  chiefly  from  the  furface  to 
the  root,  which  of  courfe  (lopped  the  progrefs  of  the' 
dp,  and  threw  the  leaf  into  a  curl.  The  uncurled 
roots  were  not  bitten.  He  tried  a  few  experiments  as 
follow :  Firft,  he  put  foot  to  the  infe£is  in  the  rgrws 
for  two  days ;  and  after  that,  he  put  lime  to  them  for 
the  fame  time,  but  they  ftill  kept  lively  i  next  he  put 
a  little  fait,  which  deftroyed  them  in  a  few  hours.  From 
which  he  infers,  that  if  coarfe  fait  were  put  into  the 
ground  at  the  time  the  land  is  preparing  for  potatoes,  it 
would  effeftually  cure  this  diftemper. 

III.  In  this  letter,  the  caufe  of  the  difeafe  is  attri- 
buted to  the  method  of  earthing  the  ftems  while  in  cul- 
tivation; and  the  branch,  (Iriking  root  into  the  new 
earthed-up  foil,  it  is  faid,  produces  potatoes  of  fuch  a 
nature  as  the  year  following  to  caufe  the  difeafe  com- 
plained of. 

To  prevent  tlie  difeafe,  it  is  recommended  to  take 
Ae  fets  from  thofe  potatoes  that  have  not  bred  any 
from  the  branch  covered  ;  or,  othen^ife,  to  dig  the  part 
A^  fets  are  to  be  raife J  from. 
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liiictfrt  of     IV.  According  to  this  writer,  the  diTonler  i 

'  from  potatoes  growing  in  old-tilled  or  worn-out  groand  i 
for  though  thefe  potatoes  may  look  toleraUj  wcO,  jec 
their  fets  will  moftly,  if  not  all,  produce  curled  potatoo. 

Hence  he  is  convinced,  that  no  fets  ought  to  be  ufed 
from  old-tilled  or  couch-grafs  land ;  and  that,  in  onkr 
to  have  good  fets,  they  ihould  be  procured  fnMn  hnd 
that  was  purpofely  fallowed  for  tliem  \  from  fxctti  hf 
Lmd,  where  they  are  not  curled  ^  or  from  ley  land  tlyt 
was  burnt  lad  fpring. 

To  avoid  tlic  uncertainty  of  getting  good  iets,  lie 
recommends  crabs  to  be  gatlicred  from  potatoes  grow* 
ing  this  year  on  frcfli  land  free  from  curl,  and  the  nest 
fpring  to  fow  them  on  frefti  ley  land ;  and  continue  to 
plant  their  fets  on  frclh  ley  land  yearly,  which  he  ii 
convinccil  will  prevent  the  curl, 

V.  In  1772,  tliis  writer  planteil  fome  potatoes  by 
aooidont  full  nine  inches  deep :  when  taken  up»  many 
nf  tl\o  plants  wvro  rotted,  and  a  few  curled.  He  kept 
ilio  \vIu>lo  i^roilucc  for  food,  and  planted  two  acres  with 
it  in  I'^iu  not  ipiltc  lis  inches  deep.  The  crop  wai 
.tnvuMnjsly  girat ;  and  he  dixl  not  obferve  any  curM 
pl.u^t-;  anumi:  them.  In  17741  many  of  thefe  were 
)»l.int^sl  in  diiVoront  foils;  yet  the^  were  fo  infeded 
wuh  tho  vuricd  difcAlo,  that  not  one  in  twenty  efcaped! 
Ill  !'-*(«  the  compLunt  of  this  difeafe  became  general* 
In  i-^^  ii  ivcunvvl  w  him  ih.u  the  good  crop  of 
\  -*•  5  wa^i  owiix^  tv>  tho  accidental  deep  fetting  of  177a} 
\\u\  \\\.i\  iJk^  tv.u\vi  why  the  fame  feed  became  curled 
\\\  \  'M*  ^-^'^  ^-^^'ir  bc;:ij:  fc:  fo  near  the  furface  la  . 
I  '^ '  J  I  ai\xl  attuKuics  the  difooie  to  the  practice  of  ebb- 
lotuo;»»  In  i***»  he  t\vk  u^snc  potatoes  fromacn^ 
rV,\i  \^.\>vuiKM  ii;o  \oar  bcrorv.  and  after  cutting  the 

I  fets, 
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fets,  left  them  in  a  dry  room  for  a  month.  Half  were  Diftafesof 
planted  in  ground  dug  fourteen  days  before ;  the  other  \ 
half,  having  been  deeped  in  a  brine  made  of  whitiler's 
afliea  for  two  hours,,  were  alfo  planted  in  the  fame  land 
at  the  fame  tim^.  The  deeped  ones  came  up  ten  days 
before  the  others,  and  hardly  any  miffed  or  were  curled. 
The  iinfteeped  ones  generally  failed,  and  thofe  few  that 
came  up  were  modly  curled. 

He  therefore  advifed  as  a  remedy,  i.  That  the  po- 
tatoes intended  for  next  year's  fets  be  planted  nine 
inches  deep.  2.  That  they  remain  in  the  ground  as  long 
as  the  feafon  will  permit.  3.  That  thefe  fets  be  well 
defended  from  frod  till  the  beginning  of  March.  4.  That 
the  fets  be  cut  a  fortnight  before  planting.  5.  That 
they  be  deeped,  as  above,  two  hours  in  brine  or  lye. 
6m  That  the  dung  be  put  over  the  fets.  And,  7.  That 
frcfh  fets  be  got  every  year  from  fandy  foils  near  the 
coad,  or  on  the  (hore. 

P.S.  At  planting,  the  hard  dry  fets  fliould  be  cad 
aGde,  for  they  will  probably  be  curled.  Curled  pota- 
toes always  proceed  from  fets  which  do  not  rot  or  pu- 
trefy in  the  ground. 

VI.  This  writer  had  five  drills  of  tlie  old  red  pota- 
toes, and  four  of  the  winter  whites,  growing  at  the 
fame  time  in  the  fame  field.  The  drills  were  prepared 
eiadly  alike.  Among  the  red  not  one  was  curled; 
the  winter  whites  were  nearly  all  curled.  He  fays  he 
has  found  by  experience,  tliat  the  red  never  curl. 

VIL  Two  of  the  writer's  neighbours  had  their  fets 
out  of  one  heap  of  potatoes.  They  both  fet  with  the 
plough,  the  one  early,  and  the  other  late,  in  the  fea- 
fon. Mod  of  thofe  early  fet  proved  curled,  and  mod 
of  thofe  fet  late  fmooth ;  the  latter  on  clay  land. 
Vol.  I.  M  a 


Bifcafcs  of  A  few  roods  ot  land  were  alfo  planted  with  (mall 
'  '  potatoes,  which  had  lain  fpread  on  a  chamber  floor  all 
the  winter  and  fpring  till  the  middle  of  May.  lliey 
were  foft  and  withered  y  they  proTed  fmooth  and  a 
good  crop.  Middle-lized  potatoes,  withered  and  foft^ 
which  had  been  kept  in  a  large  dry  cellar,  and  the 
fprouts  of  which  had  been  broken  off  three  times,  pro- 
duced  alfo  a  fmooth  good  crop. 

Hence  he  was  led  to  think  a  fuperfluity  of  fap,  oc« 
cafioned  by  the  feed  being  unripe,  might  caufe  the  dit- 
eafe. 

He  concludes,  the  only  fure  way  to  prerent  the  curi 
is,  to  let  potatoes  intended  for  feed  ftand  till  they  are 
fully  ripe,  and  to  keep  them  dry  all  winter. 

VIII.  This  writer  fet  a  quantity  of  the  red  potatoes, 
without  having  a  curled  one  amongft  them.  His  me^ 
thod  is,  when  the  fets  are  cut,  to  pick  out  fuch  as  are 
redded  in  the  infide.  On  digging  them  up  at  Mi- 
chaelmas, he  mixes  none  of  the  curled  feed  among  the 
otliers.  The  curled  are  eafily  diftinguifhed,  by  their 
(talks  withering  two  months  before  the  reft  of  the  crop. 

The  caufe  of  the  curled  difeafe  he  attributes  to  po- 
tatoes being  of  late  years  produced  from  feed  inftead 
of  roots,  as  formerly.  Such  will  not  ftand  good  more 
than  two  or  tlirec  years,  ufe  what  method  you  pleafe. 
Laft  fpring,  he  fet  the  old  red  and  white  ruflets,  and 
had  not  a  curled  potato  amongft  them. 

On  die  limeftone  land  about  Denbigh,  in  North 
Wales,  they  have  no  curled  potatoes.  If  this  be  ow- 
ing to  the  nature  of  that  land,  perhaps  lime  might  pre* 
vent  the  difeafe. 

IX.  According  to  this  writer,  all  forts  of  grain 
wear  out  and  turn  wild  if  fown  too  long  on  the'  fame 

land  ^ 
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land;  the  fame  will  hold  good  in  all  forts  of  pulfe»  DUeafeiof 
peafe,  beans,  and  (as  he  conceives)  potatoes.     It  gene-  \      J   n  i 
rally  happens,  that  thofe  who  have  moft  curled  potatoes 
phmt  Tery  fmall  fets. 

Eleven  years  ago  he  bought  a  parcel  of  frefli  fets,  of 
the  golden-dun  kind,  and  has  ufed  them  without  change 
to  the  prefent  year,  without  any  being  curled.  This 
he  principally  attributes  to  his  having  always  planted 
good  large  fets. 

About  four  years  fince,  he  thought  of  changing  his 
fets»  as  his  potatoes  were  too  fmooth,  too  round,  and 
much  diminifhed  in  fize.  But  the  curl  at  that  time 
beginning  to  be  very  alarming,  he  continued  his  fets 
till  part  of  his  crop  mii&ng  laft  year,  he  was  obliged  to 
Iwy  new  fets  this  fpring,  which,  being  fmall,  were  curled 
Gke  other  people's. 

He  allows,  that  the  curl  has  frequently  happened  to 
perfens  who  have  ufed  large  potatoes  for  fets ;  for,  as 
«B  roots  are  not  equally  affe£led,  fome  curled  oned  may 
be  mixed  with  the  reft. 

To  prevent  the  evil,  cut  your  fets  from  clear  and 
Qttddle-fized  potatoes,  gathered  from  places  as  clear  of 
tbc  curl  as  poffible  ;  preferve  them  as  ufual  till  fpring. 
If  any  are  harder,  or  graft  more  in  cutting  than  ufual, 
call  them  afide.  He  would  alfo  recommend  the  raifing 
a  fre(h  fort  from  the  crab  produced  on  the  forts  leaft 
affisded,  which  in  Lancafhire  are  tjie  long-duns. 

X.  Set  potatoes  with  the  fprits  broke  off*,  and  they 
^  (fays  the  writer  of  this  letter)  be  curled  ones ;  if 
fet  with  the  fprits  on,  they  will  not  be  curled.  Again, 
^  a  potato  which  is  fprit,  and  cut  a  fet  off  with  two 
^^ghts :  break  one  fprit  off,  and  let  the  other  ftay  on, 
M  2  and 
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Difeafes of  ahd  fet  it;  the  former  will  be  curled,  and  the  htter 

Plants.         .„ 

•  will  not. 

When  you  have  holed  your  potatoes,  take  them  out 
before  they  are  fprit,  and  lay  them  dry  until  you  hate 
fet  or  fown  them,  and  you  will  have  no  curled  pota- 
toes. 

XI.  This  writer  was  at  the  expence  of  procuring  fcts 
at  fifty  miles  diftance,  and  where  this  difeafe  was  not 
known.  The  firft  year's  trial  was  fuccefsful  ;  the  year 
following  he  procured  fcts  from  the  fame  place^  but 
one-fifth  of  his  crop  was  infe^ed.  By  way  of  experi* 
mcnt,  he  planted  fets  from  roots  which  had  been  tiife£l« 
ed  the  year  before,  and  fome  of  thefe  produced  heakhy 
plants,  free  from  all  infedion. 

As  every  effeft  muft  have  a  caufe,  he  fuppofed  it 
might  be  fome  infed),  which,  living  on  the  leaves,  gave 
them  that  curled  and  fickly  appearance,  as  is  the  cafe 
in  the  leaves  of  many  fhrubs  and  trees.  But  whether 
the  infe£^  is  lodged  in  the  old  fets,  and  to  be  deftroyed 
at  .the  time  of  planting,  or,  proceeding  from  fome  ex- 
ternal caufe,  can  only  be  deftroyed  aftem^-ards,  he  is 
not  yet  certain,  although  he  has  made  the  following 
experiments. 

On  a  piece  of  ground  that  had  not  been  dug  for  20 
years,  he  planted  four  rows  of  fets,  which  he  knew  to 
be  perfeftly  clear ;  the  drills  were  two  feet  diftant,  the 
fets  one  foot  diftant  in  each  drill.  He  then  planted 
on  the  fame  ground  four  rows  with  fets  from  curled 
potatoes,  at  equal  diftances ;  in  each  row  were  about 
20  fets. 

Lot  I  ft,  The  curled  fcts. 
K*»  I.  Without  manure,    I  N°  3.  In  foot, 

2.  In  fait,  I        4.  In  quicklime. 

Lot 
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Lot  ad,  The  clear  fets.  Hants. 

N*  I.  Without  manure,    1  W  3.  In  foot,  '    "^ 

2.  In  fait,  I        4.  In  quicklime. 

Thofe  planted  in  fait  and  foot  in  both  lots  were  de- 
ftioyed.  In  I/>t  ift,  N°  i,  and  4.  ^1  curled.  Lot  ^d, 
N°  I.  and  4.  quite  clear. 

This  experiment  was  made  on  a  fuppofition  that  the 
XokOi  lodged  in  the  fet,  and  muft  be  deftroyed  on  plant* 
ing.  But  of  that  he  is  not  fully  fatisfied.  He  re^ 
peated  f;Ut,  foot,  and  quicklime,  on  the  branches  of 
fereral  curled  potatoes.  Salt  deftroyed  all  he  touched 
with  it.  lime  and  foot  had,  he  thought,  a  partial  ef- 
fect on  the  plants.  After  fomc  time,  they  appeared 
abnoft  as  healthy  as  the  re(l.  Thus,  although  he  had 
done  little  towards  the  cure,  he  flatters  himfelf  he  has 
pointed  out  the  caufe,  the  infers  on  the  curled  plant$ 
being,  not  only  very  nun^erous,  but  viable  to  the  naked 

XII.  This  writer  afcribes  the  caufe  of  the  difeafe 
to  the  froft,  and  bad  keeping  in  winter  and  fpring  be- 
fore fetting.  They  are  liable  to  be  damaged  by  froft 
after  they  are  fet  j  but  this  may  be  prevented  by  co- 
verity.  If  it  be  aiked,  why  froft  did  not  injure  them 
formerly  ?  he  anfwers,  it  is  only  the  new  kinds  which 
are  apt  to  curl.  To  this  may  be  added,  that  lefs  care 
ii  now  taken  of  the  feed  than  formerly.  To  prevent 
the  bttcr,  let  them  remain  in  the  ground  covered  with 
haulm  or  litter  till  the  time  they  are  wanted  for  fet- 
ting: and,  in  cafe  no  froft  touches  them  afterwards, 
they  will  be  free  from  the  difeafe. 

XUL  This^  writer  £ays,  the  red  potato  was  as  gene- 

pUy  phnted  as  the  winter  white  and  the  Liucolnfliire 

M  ^  kidney 
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Difcafes  of  kidney  are  now.  The  firft,  being  a  later  potato,  did 
»  ^  ■■>  not  fprout  fo  early  as  the  others.  The  white  fprout 
very  early,  and  therefore  fhcruld  firft  be  moved  out  of 
the  place  where  they  have  been  preferved  in  the  winter. 
Inftead  of  that,  they  are  often  let  remain  till  their 
roots  and  fprouts  tire  matted  together.  On  feparating 
them,  thefe  fprouts  are  generally  rubbed  off^  aitd  they 
are  laid  by  till  the  ground  is  ready ;  during  which  inter- 
val they  fprout  a  fecond  time :  but  thefe  fecond  fprouti^ 
being  weak  and  languid,  will  (brink,  ficken,  and  die; 
and  the  fruit  at  the  toots  will  be  fmall,  hard,  ill-ihaped» 
and  of  a  brown  colour. 

Now,  if  putting  oiF  the  fprouts  once  or  more,  be* 
fore  the  fets  arc  put  in  the 'ground,  be  the  caufe  (as 
he  verily  believes  it  is)  of  the  curled  difeafe,  an  eafy 
remedy  is  at  hand.  When  the  potatoes  intended  fof 
fets  are  dug  up,  lay  them  in  a  weft  afped  as  dry  as 
poflible :  in  fuch  a  fituation  they  will  not  fprout  fo 
foon.  The  beft  time  for  removing  moft  forts,  is  the;^ 
firft  fine  day  after  the  24th  of  February.  Cut  them 
into  fets  as  foon  as  pofSble,  and  let  them  remain  co- 
vered with  dry  fand  till  the  ground  is  prepared,  which 
fhould  be  a  winter  fallow.  Lay  the  fets  in  without 
breaking  off  any  of  the  fprouts,  for  the  fecond  will  not 
be  fo  vigorous.  This  accounts  for  one  fprout  out  of 
three  from  the  fame  fet  being  curled.  The  two  ftems 
not  curled  rofe  from  two  later  eves,  and  were  firft 
fprouts.  The  fprout  curled  was  a  fecond,  the  firft  ha- 
ving been  rubbed  off. 

XrV.  This  writer  fays,  that  laft  fpring  one  of  his 
neighbours  cut  and  fet,  in  the  ufual  way  of  drilling, 
fome  loads  of  the  largeft  potatoes  he  could  procure ; 
and  more  than  half  of  them  proved  curled.    Being  a 

few 
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few  fets  ihort  of  the  quantity  wanted,  he  planted  fome  Difcafescf 
very  fmall  potatoes  which  he  had  laid  by  for  the  pigs.  <     ■  "  ■  ,  1 
Thefe  being  fully  ripe  and  folid,  there  was  not  a  curled 
plant  aunong  them.     He  apprehends,  the  others  being 
curled  was  owing  to  their  not  being  fully  ripe, 

XV.  Of  late  years,  this  writer  fays,  great  improre- 
ments  have  been  made  in  fetting  potatoes  and  cutting 
the  fets«  The  ground  is  drefled  cleaner  and  dunged 
ftronger.  Many  people,  in  drilling,  wrap  up  the  fets. 
entirely  in  the  duug;  by  which  means,  though  their 
potatoes  are  larger,  the  difeafe  feems  to  be  increafcd. 
They  alfo  cut  their  fets  out  of  the  richeft  and  largeft 
potatoes,  which  is  perhaps  another  caufe  of  this  evil. 
In  cold  countries,  where  they  fet  their  own  feedy 
which  has  grown  on  poor  land,  with  lefs  dung,  they 
hwe  no  curled  plants,  On  the  contrary,'  wh^n  they 
bought  rich  and  large  potatoes  for  feed,  they  have 
been  curled  in  great  quantities.  He  believes,  the 
nchnefs  and  largenefs  of  the  feed  to  be  the  caufe  of 
the  eril;  for  he  does  not  remember  to  have  feen  a 
curled  ftem  which  did  not  fpring  from  a  fet  of  a  large 
potato. 

XVI.  This  writer  apprehends  the  curled  difeafe  in 
potatoes  to  proceed  from  a  deieOt  in  the  planta  femina- 
iisf  or  feed  plant;  and  from  comparing  curled  ones 
with  others,  there  appeared  to  be  a  want  of,  or  ina- 
bility in,  the  powers  of  expanding  or  unfolding  the 
parts  of  the  former  5  which,  from  this  defefk,  forms 
(hriTelled,  ftarved,  curled  ftcms.  On  examining  fome 
of  the  fets  at  the  time  of  getting  the  crop,  he  found 
them  hard  and  undecayed  5  fo  hard,  indeed,  that  fome  Nr 
of  them  would  not  be  foft  with  long  boiling.     This 

W  him  to  think,  that  fome  manures  might  have  the 
M  4  ^^""^ 
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Difcafes  of  fame  cffeSt  on  them  as  tanners  002c  has  on  leathery 
<  J  ■  f  and  fo  harden  them,  that  the  embryo  plant  could  not 
come  forth  with  eafe ;  but  a  clofer  examination  taught 
him  otherwife,  and  that  they  grow  equally  in  all  ma- 
nures. 

He  thinks  the  moft  confident  and  radonal  opin- 
ion is,  that  the  difeafe  is  occafioned  by  the  potatoes 
being  taken  from  the  ground  before  the  ftamen,  or  ml- 
niature  plant,  is  properly  matured  and  ripened. 

One  of  his  neighbours,  lad  year,  fet  two  rows  of 
potatoes,  which  proving  all  curled,  he  did  not  take 
them  up;  and  tHis  year  there  is  not  a  curled  one 
among  them.  Such  potatoes,  therefore,  as  are  defign^ 
cd  for  feed,  (hould  be  preferred  as  long  in  the  ground 
as  pofTible. 

XVII.  This  writer  advifes  fuch  fets  to  be  planted 
as  grow  in  mofs  land  *,  and,  he  fays,  there  will  not  be 
a  fingle  curled  one  the  firft  year.  This  is  affirmed  by 
the  inhabitants  of  two  townlhips,  where  they  grow 
amazing  quantities.  A  medical  gentleman  fowcd  lalt 
year  two  buihels  of  fets  from  one  of  the  above  places^ 
and  had  not  one  curled  ;  but  on  fowing  them  again  this 
year,  he  had  a  few. 

Notwithilanding  there  feems  to  be  a  diverfity  of  opinr 
ions  in  the  above  writers,  occafioned  by  the  different  ap- 
pearances of  their  crops,  and  the  feemingly  contrary  ef- 
fects of  the  means  ufed  to  prevent  or  cure  the  difeafe> 
we  conceive  that  the  following  general  propofitions  may 
be  fairly  drawn  from  the  whole,  i.  That  fome  kinds 
of  potatoes  ^re  {cateris  paribus)  much  more  liable  to  be 
aiFe£lcd  by  the  difeafe  than  the  reft  ;  and  that  what  are 
called  in  England  the  old-rcd,  the  golden-dun,  and  the 
long-dun,  arc  the  moft  free  from  it. — 2.  ITiat  the  difeafe 

it 
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18  occafioned  by  one  dt  more  of  the  following  caufes;  Bifcafwc 
either  fingly  or  coitibined:  ift.  By  infejis  :  2d,  By  froft,  >  ,  y"  - 
either  before  or  after  the  fets  are  planted :  3^*  From 
planting  fets  out  of  large  unripe  potatoes :  4th,  From 
planting  too  near  the  furface,  and  in  old  worn  out-ground: 
5th;  Prom  the  fifft  {hoots  of  the  fets  being  broken  off  be- 
fore planting ;  by  which  means  there  is  an  incapacity  in 
the  pUtaafnmnalu  to  fend  forth  others  fuffidently  vigo- 
rous to  expand  fo  fully  as  they  ought. — 3.  That  the  moft 
fuccefsful  methods  of  preventing  the  difeafe,  are  cutting 
the  ftts  from  fmooth  middle-fized  potatoes,  that  were 
fully  ripe,  and  had  been  kept  dry  after  they  were  token* 
out  of  the  ground  ;  and  without  rubbing  off  their  firlt 
fliootts,  planting  them  pretty  deep  in  frelh  earth  with  a 
mixture  of  quicklime,  or  on  limeftone  or  mofs  land. 

A  correfpondent  of  the  Bath  Society  is  convinced, 
that,  whatever  may  be  its  caufe,  the  fault  itfelf  is  inhe- 
rent in  the  feed  ;  and  has  communicated  the  following 
method  of  avoiding  it :  <<  I  made  a  hot-bed  in  the  fol- 
bving  manner  (which  method  I  have  ufed  ever  fince) : 
I  bid  horfe  dung,  &c.  (as  is  generally  ufed  in  making 
hot-beds),  about  18  inches  thick;  over  which  I  fpread 
a  layer  of  fine  rich  mould  about  four  or  five  inches  thick: 
MpoQ  the  top  of  this  mould  I  laid,  in  different  divifions, 
a  certain  number  of  potatoes  of  various  forts,  foine  of 
my  own  growth,  and  others  bought  from  difierent  parts, 
and  covered  thefe  lightly  over  with  more  mould ;  they 
icon  came  up.  I  then  obferved  which  was  frecft  from 
^he  blight  or  curl ;  for  if  there  were  not  more  than  one 
clefeaive  in  forty  ox  Jiftjy  I  concluded  I  might  fetof  that 
ibrt  with  fafety.  This  method  I  have  now  pradifed 
aiear  twelve  years,  and  never  loft  my  crop,  or  any  part 
thereof  worth  mentioning  ;  whilft  my  neighbours,  who 

followed 
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Difeafes  of  followed  the  old  method,  were  frequently  diCiptK>iiited 
'.  ^  '  in  their  crops  s  and  to  the  beft  of  my  knowledge^  adl 
thofe  of  my  neighbours  who  have  of  late  been  pcrfiud* 
ed  to  take  the  trouble  of  ufing  the  fame  means  as  myfelf^ 
have  never  failed, of  fuccefs  to  their  utmoft  wilhes  in 
one  inftance ;  nor  do  I  ever  think  it  will  fail»  if  duly 
attended  to.  The  fault  being  foitie  hidden  caufe  in  tiie 
feed  unknown  at  prefent,  and  I  believe  incurable  by  any 
means,  at  leaft  which  have  yet  come  to  my  knowledge  i 
my  reafon  for  planting  my  hot-beds  fo  foon  is,  that  if 
the  froft  hinder  the  firft  experiment,  or  they  all  prote 
bad,  I  may  have  time  to  make  a  fecond  or  thirds  if  o^ 
ceflTary,  with  different  (brts  of  feed,  before  the  pioper 
feafon  arrives  for  planting  in  the  fields  and  grounds  ap» 
pointed  for  the  great  and  general  crops.'' 

In  addition  to  the  information  upon  this  fttb)e£l|  which 
has  been  obtained  by  means  of  thefe  focieties,  varioua 
other  fpeculations  about  the  caufe  and  cure  of  this  di£> 
cafe  have  of  late  been  introduced  to  the  notice  of  the 
public  *.  In  particular  it  has  been  ftrongly  urged,  that 
the  difeafe  is  almoft  always  occafioned  by  infers*  It 
is  faid,  that  on  looking  at  the  roots  of  fuch  potatoes  as 
grow  up  curled,  it  will  ufually  be  found,  that  the  bear« 
ing  plant  is  devoured  and  excavated  by  fnails,  centi* 
pedes,  or  beetles.  iSometimes  alfo,  though  more  rarely, 
the  curl  is  fuppofed  to  arife  from  the  leaves  themfelves 
being  infeAed  with  minute  animalcula.  Hence,  in  rich 
foils  in  the  neighbourhood  of  cities,  and  well  manured 
gardens,  the  potatoes  are  mod  fubjc£i  to  the  curi,  be- 
caufe  fuch  infers  as  devour  the  feed  abound  mod  in 

thefe 
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thefe  foils.  The  infefts  are  thought  to  prefer  one  po-  Direifaof 
tato  to  Another.  They  will  hardly  touch  a  yam.  A  po-  <  ■  ^  n  > 
tato  from  a  late  part  of  the  country,  which  has  been 
hardly  ripened,  the  vermin  do  not  feem  to  like ;  but  a 
potato  that  has  been  fomewhat  fweetened  or  mellowed 
by  the  froft,  is  fuppofed  to  be  greedily  devoured  by 
them. 

An  ingenious  notion  concerning  the  caufe  of  the  dif^ 
cafe  has  been  fuggcfted  from  attending  to  the  hiftory 
of  the  plant  in  this  country.  The  potato  plant  was  in- 
troduced into  the  ifland  of  Great  Britain  from  a  climate 
much  warmer  than  ours,  as  early  as  the  reign  of  Queen 
Elizabeth;  but  it  is  a  (ingular  circumftance,  that  the  r 

coiled  difeafe  did  make  its  appearance  till  within  lefs 
duin  40  years  ago.  Indeed  *,  the  difea£^  is  faid  to  have 
firft  occurred  in  the  year  1764,  in  the  very  diftrid  of 
Lancaikire  where  potatoes  had  been  firft  cultivated*  It 
b  alfo  faid,  that  the  Surinam  potato,  and  fome  other  kinds 
which  have  been  more  recently  introduced  into  our  cli- 
mate, have  never  yet  exhibited  any  fymptom  of  the  curL 
It  is  farther  faid,  that  till  witliin  thefe  40  years  the  pota^ 
to  plartt  never  brought  its  feeds  to  maturity  in  this  coun* 
try,  though  the  roots  were  in  full  perfeftion  -,  that  the 
Surinam  potato  and  others  lately  introduced  do  not  as 
yet  produce  perfeft  feeds  at  the  top  of  dieir  ftem  ;  and 
diat  potatoes,  which  have  been  cultivated  for  a  length  of 
time  in  bleak  and  mountainous  fituations,  are  ftill  in 
the  £une  date,  and  do  not  bring  their  feeds  to  matu* 
tity.  Hence  it  is  endeavoured  to  be  inferred,  that 
there  exifts  a  connexion  in  the  nature  of  the  plant  be- 
tween 
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Diieales  of  twfcen  this  dilkift  and  the  ftsite  of  matttrity  to  whidi 
<■  ^  •„>  the  feed  is  brought.  It  is  fuppofed,  that  the  plant  is 
unfit  at  once  to  aflbrd  mature  and  perfe&  feed  at  die 
fuaAniitof  its  ftem,  and  alfo  roots  capable  of  propagat- 
,  mg  k  in  perfe£Hon.  From  thefe  premifes  it  is  fuggefted^ 
that^  to  prevent  the  curl,  it  will  b^  neceflary  to  procure 
feed  potatoes  from'  mountainous  fituations  into  which 
die  difeafe  has  not  yet  coiAe»  becaufe  the  plant  has  never 
produced  peffeQr  fruit  at  the  fummit  of  its^  ftem  |  or  an 
attempt  maybe  made  to  procure  more  perfed  feed  from 
die  ordinary  kind  of  potatoes,  by  deftroying  the  flowers^ 
which  may  have  the  etkfk  to  prevent  die  plant  from 
being  ezhaufted  by  bringing  to  maturity  both  fruit  at  its 
fummit  and  roots  at  its  bottom.  Laftly,  it  has  been  fop« 
pofcd,  upon  thefe  principles,  that  the  difeafe  may  be 
prevented  by  rearing  potatoes  from  the  feed  produced  at 
the  fummit  of  the  ftem  ;  the  mode  of  pradiifing  which 
will  afterwards  be  explained* 

In  the  mean  time,  it  may  be  obferved,  that  the  fub* 
je£k  has  been  farther  difcufled,  in  a  Icfs  fpeculative 
manner,  by  an  anonymous  correfpondent  of  the  Board  ' 
of  Agriculture  *.  This  gentleman  does  not  confider  the 
curl  as  a  fpecific  difeafe,  but  as  an  accidental  debility 
of  thofe  plants  in  which  it  occurs ;  that  we  are  not, 
therefore,  to  feek  for  a  cure  or  preventive  in  a  change 
of  feed  alone,  as  many  have  all  along  done,  but  in 
complete  attention  to  all  that  experience  (hows  to  be 
neceflary  to  an  accurate  culture,  and  to  their  perfeA 
growth.  In  this  way  alone,  he  thinks,  there  b  rcafon  to 
expedt  that  this  very  ufef ul  article  of  human  food  may  be 

cultivated 

*  CommugumtioHi  of  the  Bisard  of  A^rkulUiTty^  voL  it. 
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ctiltivated  with  the  fame  fuccefe  as  before  its  dreadful  I>ifr*fc*«f 
^nemy  the  curl  made  fuch  haroc  In  our  crops»  as  of  w^y— ^ 
late  years  it  certaitily  has  done-     He  dcfcribea  the  difcafe 
as  occurring,  iii  Mid-Lothiaiij  mofl  frequently  from  the 
following  ciufes  :  t  fl,  FroTH  planting  potatoes  on  foils  al- 
logedier  unfit  for  them.   Being  unable  to  penetrate  a  lliff 
foil,  potatoes  require  a  lights  perviuus,  or  open  mould. 
For  a  long  period  after  potatoes  fir  ft  appeared  in  the 
country y  this  circumftanee  'was  carefully  attended  to. 
ITiey  were  planted  entirely  with  the  fpade,  in  the  light- 
eft  fpots  upon  every  fiurm,     Hence^  the  plants  rofe  vigo- 
rous, and  no  curt  was  feen  ^  but  on  farmers  wiihing  to 
extend  the  culture  of  potatoeSt  they  were  tempted  to 
plant  tliem  on  every  foil^  without  regard  to  its  nature^ 
or   tendency  to  produce  this   crop,      idjy,  lmperfe£l 
culture  b  defcribed  as  a  frequent  caufe  of  curling.     A 
crop  of  potatoes   is  commonly  (Irong,  abundant ^  and 
free  from  curl,  in  proportion  to  the  previous  culture 
given  to  the  foil,  and  the  care  taken  to  keep  it  clean 
after  they  are  planted.     Hence,   it  frequently  happens, 
that  while  a  farmer  who  cultivates  this  root  in  a  negli- 
fent  manner,  aitd  upon  a  great  fcale,  by  means  of  the 
plough,    linds   his   crop   deficient   in   confequence  of 
this  difeafe  j  his  cottars  and  feirantSj  to  whole  ufe  he 
allots    finall   portions   of   potato   ground,   which   they 
cultivate  with  the  fpade,  obtain  crops  free  from  curl, 
and  often  double  in  quantity  to  his,  in  proportion  to 
the  extent  of  ground  which  they  occupy,     jdly.  Small 
toots,  or  too  fmall  a  portion  cut  off  along  with  tJie  eye, 
that  is  to  fcr%^e  for  feed,  appears  to  be  ifCaufc  of  curK 
In  the  cafe  of  grain,  it  feidom  happens,  unJefs  in  very 
fijie  feafoii'if  that  fmall  feed  pTt^niluc  :s  a  large  crop  ;  and 
k  u  thought  chat  ibmetliing  rixnilar  may  occur  in  the 

cafe 
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IXfetfes  of  cafe  of  potatoes.  As  the  young  plant  muft  always  Ae^ 
<■  V  — t  rive  its  earlieft  nouriihment  from  the  root,  out  of  which 
it  fprings,  before  it  is  capable  of  feeking  its  food  in  the 
furrounding  foil,  thofe  plants,  whofe  early  growth  is 
beft  fupported  and  foftered,  muft  be  expeded  to  reach 
the  greateft  perfection.  To  fubjed  thefe  ideas  to  the 
teft  of  experiment,  64  fets  were  planted  ;  16  of  which 
were  full  grown  potatoes,  16. from  fmall  roots,  in  which 
no  curl  appeared  when  in  the  field,  16  from  roots  xaifed 
from  the  feeds  two  years  before,  and  16  from  roots  of 
plants  ftrongly  curled.  They  were  all  planted  in  the 
fame  manner,  in  a  light  foil,  in  parallel  furrows,  widi 
a  moderate  quantity  of  dung,  and  covered  to  the  depth 
of  three  inches.  Of  thofe  taken  from  large  poutoes, 
none  were  curled,  and  the  plants  were  ftrong  and  heal- 
thy. Some  good  plants  appeared  in  each  of  the  other 
rows,  but  nearly  a  half  of  the  whole  was  curled.  The 
proportion  of  curled  plants  was  rather  greateft  in  thofe 
raifed  from  the  feed.  4thly,  Sets  taken  from  roots 
that  have  fprouted  early,  and  from  which  the  germs 
have  been  rubbed,  are  faid  never  to  fail  to  produce 
curl.  Sthly,  Too  much,  as  well  as  too  little  dungt 
appears  to  have  an  influence  in  producing  curl  \  the 
firft  probably  by  corrupting  the  germ  of  the  young 
plant,  the  latter  by  not  being  fufBcient  to  produce  vi- 
gorous plants.  Hence,  attention  ought  to  be  paid  to 
the  regular  fpreading  of  dung,  which  ought  not  to  be 
thrown  about  in  a  carelefs  and  flovenly  manner,  which 
allows  fome  plants  to  have  none,  while  others  are  co- 
vered with  it  to  tlie  depth  of  feveral  inches.  6th]y,  Too 
deep,  as  well  as  too  (hallow  planting,  gives  rife  to  the 
curl.  To  afcertain  the  proper  depth,  12  were  planted 
4t  18  inches  deep  \  the  fame  number  at  the  deptJi  of 
I  16 
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t6  inches,  and  of  14,  la,  10,  S,  7,  6,  5,  4,  3,  and  ^^*^ 
a  inches  i  and   12  were  fo  lightly  covered,  that  theyi—  J      1 


not,  perhaps  at  the   depth  of  one  inch.      The 
fets  were  all  from  large  roots,  of  the  fame  crop,  cut  at 
nearly  as  poffibte  of  the  fame  fize.     They  were  all 
planted  at  the  fame  time,  in  the  firft  week  of  April|  in 
a  light  dry  foil,  and  they  all  got  the  fame  quantity  of  ^ 
dung.     The  plants  at  the  depth  of  i  and  2  inches  ap* 
peared  firft ;  but  they  were  weak,  and  fome  of  them 
curled.    Thofe  at  3,  4,  and  5  inches,  were  all  ftrong, 
and  free  from  curl.     At  6  and  7  inches,  they  were  alfo 
healthy,  and  free  from  curl ;  but  they  were  three  weeks 
kter  in  getting  above  the  ground  than  thofe  that  were 
diinly  covered,  and  the  plants  were  neither  fo  ftrong, 
nor  die  roots  fo  large.     Thofe  planted  at  the  depth  of 
8  inches  lofe  ftill  later,  and  were  all  weak.-»*-Ninc  out 
of  the  12  were  curled.     Of  thofe  planted  at  10  inches 
deep,  only  four  appeared ;    and  they  were  fo  weak, 
that  they  foon  withered  and  died.    Of  thofe  deeper 
planted,  none  ever  appeared.     On  digging  them  up  at 
the  end  of  two  months,  thofe  at  16  and  18  inches  deep 
were  found  unchanged ;  while  foipe  of  thofe  at  die 
depth  of  12  and  14  inches,  had  put  forth  fome  feeble 
genns  not  exceeding  the  length  of  an  inch.      Thofe 
planted  at  3  and  4  inches  were  evidently  theilrongeft 
during  the  whole  feafon,  and  their  roots  largeft.    Hence 
to  procure  an  early,  abundant,  and  healthy  crop,  3  in- 
ches appears  to  be  the  beft  depth  for  planting  potatoes. 
7thly,  Whatever  injures  the  new  fets  or  the  germs  af- 
terwards may  produce  curl :  fuch  as  the  trampling  of 
horfes  feet  at  the  time  of  planting ;  their  being  par- 
tially covered  with  ftones  or  hard  clods  of  earth ;  deep 
harrowing,  when  the  young  flioots  are  advancing ;  and 

grubs. 
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^pS^^^  grubs,  fnails,  or  infers  attacking  the  genns  at  firft,  or 
the  ftcms  afterwards.  Hence»  8thly»  The  curl  ^iras  pro- 
duced to  an  uncommon  degree  upon  a  field  of  ftiffland, 
by  palling  a  roller  over  it,  about  a  fortnight  after  plant- 
ing. 9thly,  The  ftate  of  the  weatlier  when  the  crop 
is  young  may  produce  the  curl.  Rain  alone  will  not 
do  fo,  if  it  be  not  allowed  to  lodge ;  but  a  long  con- 
tinuance of  dry  weather,  efpecially  with  cold  winds, 
when  the  (hoots  firft  appear,  is  apt  to  produce  this  dii^ 
cafe,  and  alfo  hoar-frofts  in  this  early  ftate  of  the  crop. 
Hence,  it  is  thought,  that  the  three  firft  weeks  of  April 
anfwer  beft  for  planting  potatoes  in  the  fouth  of  Scot- 
land and  north  of  England,  as  they  do  not,  in  that  cafe» 
appear  till  the  middle  or  end  of  May.  From  all  thefe 
remarks  it  is  conculded,  that,  though  with  the  beft  ma- 
nagement, the  curl  can  never  be  completely  baniflied 
from  our  fields,  yet  with  due  attention  to  the  leading 
points  above  mentioned,  it  may  be  prevented  from  being 
attended  with  any  ferious  mifchief. 

As  no  information  upon  tliis  interefting  fubjeA 
ought  to  be  overlooked,  we  tlunk  it  ncceflUry  to  ftate, 
that  the  following  plan  for  preventing  tlie  curl  in  po- 
tatoes has  very  recently  been  laid  before  tlie  public, 
by  an  anonymous  correfpondent  of  the  publi(her$  of 
the  Fanner's  Magazine,  who  aflerts,  that  he  has  adopt- 
ed with  complete  fuccefs.  It  confifts  of  ufing  for 
feed  what  are  called  potato  beans,  llicie  beans  are  a 
dark  brown  excrefccnce,  larger  tlian  a  horfe  bean, 
which  grows  near  the  ground,  on  the  haulm  or  ftiaw, 
generally,  it  is  fuppofed,  where  it  has  been  broken  or 
wounded.  They  are  fliapcd  like  potatoes,  and  have  a 
number  of  eyes,  from  one  of  which  grow  two  fmall 
leaves.    It  is  faid,  that  eight  or  ten  years  i^go^  fe\'eral 

of 
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ef  tLefe  potato  beans  were  planted  merely  to  try  if  Obftades 
they  would  grow^  and  that  they  produced  a  great     tiSe.^ 
Aumber  of  common  fixed  potatoes,  but  of  a  bad  qua*  *      '      ' 
liqr^     Thefe  potatoes,  however,  being  cut  and  planted 
nes:t  year,  produced  potatoes  of  an  excellent  quality, 
sad  in  great  plenty.     Since  that  time,  a  number  of 
beans  Have  always  been  planted  fufficvent  to  produce 
oiough   of  potatoes  for  next  year's  feed.      They   are 
planted  at  the  iame  diftance,  and  treated  in  every  re- 
(fcBt  in  the  fame  manner  vidi  common  fets  ^  and  their 
produce  is  equally  plentiful.    No  other  change  of  feed 
has  eyttr  been  neceflary. 


SECT.  VIII. 

«f  THE  OBSTACLES  TO  AGRICULTURAL  IMPROVEMENT. 

BtFO&E  piXHreeding  to  the  praftical  part  of  the  fub- Moral  and 
jed,  it  may  be  proper  to  take  notice  of  fome  of  the  mo-  (^^10^10  " 
nland  political  circumftances  which  refift  the  proerefs  ?«"culturtl 
st  the  art  of  agriculture,  and  \f hich  ought  not  to  be  ments. 
overlooked  by  perfons  engaged,  or  who  have  an  inte- 
<Jon  to  engage  in  it. 

Ooe  of  the  firft  and  moft  obvious  obftacles  to  the  ignorance. 
iffipiDvement  of  this  or  of  any  other  art  confifts  of  the 
ignorance  of  its  pra£kitioners,  or  of  its  being  carried  on 
'^y  perfons  of  an  illiterate  and  unintelligent  charafter, 
v1m>  are  unable  to  take  a  comprehenfivc  view  of  the 
principles  of  their  profeflion,  or  who  have  not  fufficient 
cutioCty  to  inquire  after  the  beft  modes  of  pradice,  or 
^erlUnding  to  difcern  the  value  of  any  new  prac- 
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^■f**«  tices.that  are.  explained  to  them.  It  ought  nercr  to 
tura.  be  forgotten^  that  the  sut  of  the  hufbcmdman  is  an  in* 
tricate  and  extenliTC  one,  and  that  one  of  the  chief 
circumftances  which  has  -hitherto  prevented  its  iin* 
prbvement  has  arifen,  as  afaready  mentioned,  from  the 
fecluded  fituation  of  perfons  engaged  in  it.  They  are 
fcattered  over  the  face  of  the  country,  inftead  of  being 
coUcfled  together  like  other  artiils  in  towns,  fo  as  to 
be  enabled  to  derive  aid  from  each  other's  etperience. 
Fortunately  this  difficulty  is  paffing  away,  in  confc-: 
quence  of  the  difiuCon  of  agricultural  knowledge,  by 
means  of  the  great  number  of  publications  upon  that 
fubje&  which  are  gradually  introducing  themfelves  in*/ 
to  the  remoteft  comers  of  the  country.  Perfons  re- 
ceiving a  liberal  education,  particularly  "at  the  univer- 
fity  of  Edinburgh,  have  now  alfo  an  eafier  opportuni- 
ty than  formerly  of  acquiring  a  knowledge  of  the  prin- 
ciples of  this  art,  in  confequence  of  the  eftabliftiment  of 
a  profcflbrfhip  of  agriculture,  which  has  been  endowed 
by  a  private  gentleman.  Sir  William  Pulteney.  Even 
with  all  thefe  advantages,  however,  aided  as  they  are 
by  the  exenions  of  the  Board  of  Agriculture,  it  can 
never  be  expedied  that  this  art  can  reach  its  ultimate 
degree  of  perfefiion,  unlefs  a  confiderable  number  of 
the  perfons  engaged  in  it  are  men  of  intelligent  charac- 
ters and  good  education,  who  will  call  in  the  improve- 
ments which  are  making  in  other  fciences  as  well  as  in 
this  art,  in  diftant  countries,  to  the  afliftance  of  their 
perfonal  experience. 

In  fpeculation,  at  lead,  nobody  will  deny  the  utili- 
ty of  general  knowledge  towards  fuccefs  in  this  profef- 
fion  5  as  it  is  evident,  that  notlung  excellent  can  be  ac- 
complilhed  by  a  very  ignorant  perfon  in   agriculture 

nnore 
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more  than  in  any  other  art.  It  has  unfortunately  happen-  Obftaclc* 

•     «  .  '  -    .  -         ,      toAgricul- 

ed,  however,  m  fome  quarters  of  the  country,  that  the     ture 
introdufiion  of  agricukural  improvements  has,  for  fome        " 
time  been  delayed,  in  confequence  of  the  unfuccefsful 
efforts   in  this  department  of  bufinefs  of  fome  men 
odierwife  accounted  intelligent,  who  had  rafhly  enga- 
ged in  hufbandry.     Mep  of  fortune,  when  they  engage 
in  this  or  in  any  other  undertaking,  are  apt  to  difre- 
gard  expence  when  a  favourite  oh]eGt  is  in  view,  and 
are  unwilling  to  leave  any  thing  to  nature  or  to  time. 
Hence  they  introduce  coftly  implements  of  hufbandry, 
and  laborious  modes  of  cultivation,  upon  a  rude,  and 
perhaps  upon  a  poor  foil,  in  a  cold  and  unfheltered  fitu- 
ation.   Having  lavifhed  away  much  money  to  little  pur- 
pofe,  they  become  difgufted,  and  abandon  the  purfuit 
of  agriculture  as  unprofitable ;  and  thus  their  example 
comes  to  be  regarded  by  the    ignorant  as  a  warning 
to  avoid  every  kind  of  novelty ;  which  neceffarily  puts 
an  end  ta  improvement,  becaufe  all  improvements  are 
new. 

Such  occurrences,  however,  only  eftablifli  the  truth 
of  the  maxim,  that  a  little  learning  is  a  dangerous 
thing;  a  partial  knowledge  of  agriculture  leads  to 
hafty  fchemes,  fanguine- hopes,  and  rafh  undertakings  ; 
whereas  a  corre<^  acquaintance  with  the  nature  of  a  foil, 
the  climate  in  which  it  is  fituated,  the  market  which  its 
neighbourhood  affords,  and  the  expence  of  rearing  and 
bringing  thither  certain  crops,  leads  to  moderate  and 
rational  views,  and  to  flow  but  fure  fuccefs.  This 
remark  naturally  introduces  the  confideration  of  a  point 
of  much  importance  both  to  individual  hufbandmen  and 
to  the  general  improvement  of  the  art ;  which  is,  that 
^ery  perfon  engaging  in  the  profeflion  of  a  huiband- 
N  a  man^ 
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ififkxt}^  many  ought  to  be  well  iafiruded  in  Ae  bed  mode  •/ 

tuK.      keeping  regular  accotrnts  o£    his  afairs^    aa4  oaglit 

never  to  negled»  any  more  than  a  man  engaged  in 

commrrcc,  to  keep  a  cancOt  aritfametical  record  of  all 

Importanre  hi«  traniaAions,  and  of  his  profits  and  lofles.    Thft  want 

M  counu.    of  attention  to  this  point  has  hitherto  been  one  of  the 

greateft  caufesof  the  flow  progrefs  of  the  art  of  agricul- 

turc,  and  alfo  of  the  want  of  fucceis  of  many  individuals 

itt  the  pra^iice  of  it.    This  fubje£l  is  fo  well  difcnfled  in 

the  Annals  of  Agriculture  *,  that,  although  it  is  a  kx^ 

quotation,  we  account  ourfeKes  juftifiable  in  iniertiqg 

it  in  this  pbce. 

«  There  is  not  a  iingle  ftep/'  (ays  this  judidous  wri- 
tcfy  <<  in  the  life  of  a  farmer  that  does  not  prove  the 
advantage  of  his  keeping  regular  accounts;  and  yet 
tliere  is  not  one  in  a  thoufand  that  keeps  any.  This  is 
onci  among  die  many  inftances,  in  which  the  nnenlight- 
c'licd  fituation  of  the  praclifers  of  the  art  is  the  eridcnC 
rcafon  for  the  backwardnefs  in  which  the  art  itfelf  is 
found  by  any  man  who  fcarches  for  the  principles  de» 
duccd  from  praftice,  which  ought  to  give  it  the  r^u* 
(arity  of  a  cultivated  fcience. 

(<  A  few  rough  memoranda  or  figures,  to  yield  a  gcols 
irccmnt  of  tlie  general  receipt  or  payment,  are  vdiiaW 
ly  tlw  greatcll  exertions  that  common  farmers,  who  pre^ 
tend  to  keep  accounts,  make  in  this  line. 

••  Tlie  advantages  of  clear  accounts  are  obvious  in 
rvi*ry  other  purfuit  in  life :  and  to  condudi  thofe  of  a 
nuMihanty  by  the  Italian  method  of  double  entry,  has 
hirn  ;in  ciVontial  branch  of  education  for  the  daflcs  m- 

/f^^^rak     tended 

•  Vol.  xiviii.       ^t^nr 
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tended  for  commerce.  Men  enffaged  In  large  fpeculations  Obftaclfi 
-who  are  not  regalar  in  their  accounts,  are  always  lup-     ture. 
pofed,  by  the  prudent  part  of  the  world,  to  be  in  a  dan- 
gerous fituation ;  nor  is  there  a  greater  reproach  to  a 
merchant,  fhort  of  a£lual  bankruptcy. 

^  But  agriculture  is  deftined  to  be,  In  all  its  detail, 
an  exception  to  every  thing  elfe.  Men  engage  In  it 
witkottt  previous  education,  or  even  ftudy  or  inquiry ; 
and  they  condu£l  large  concerns  in  it  without  thofe  ac« 
coents  known  to  be  neccflary  in  every  other  purfuit. 
With  the  lowed  and  moft  uneducated  farmers  this  ia 
pardonable  i  but  what  excufe  have  gentlemen  for  fuch  a 
condu A  ? 

It  (hottld  be  remembered,  that  experimental  agricuU 
tttre,  or  even  thefe  ideas,  more  or  lefs  detailed,  which 
,  we  meet  in  converfatlon,  muft  depend  for  their  juftnefs 
very  much  on  the  accuracy  of  accounts*  For  a  fuppc<» 
fidon  deduced  from  general  obfervation  on  a  farm,  and 
grofsly  conceived,  muft  fall  exceedingly  fliort  for  cqr- 
reQnefs  of  the  regular  detail  of  exa^i  accounts. 

«*  The  general  fad  Is  however  admitted,  and  accord- 
ingly it  is  common   to  hear  gentlemen  fpeak  of  their 
accounts.     But,  unfortunately,  they  are  ufually  kept  in 
filch  a  manner  as  to  prove  rather  the  means  of  fortify- 
ing prejudices  than  removing  errors.     All  thofe  que- 
ftkms  of  nicety  where  the  contrafts  are  hot  exceeding- 
ly ftrong,  relative  to  the  comparative  profit  of  different 
Wis,  of   different   courfes,   of    different    applications 
^f  the  fame  foil,  of  diilerent  modes  of  culture,  &c. 
depend  entirely  on    accounts.     Keep   your  accounts 
in  the  mode  of  one  man,  grafs  is  more  profiuble  than 
tillage ;  keep  them  in  a  different  method,  and  tlie  con- 
Vary  (hall  be  the  refult.    The  variety  in  the  mode  of 
N  3  keeping 
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^^^•f^^j  keeping  thefe  accounts  is  very  great,  and  even  aiiiong 
ture.     gentlemen  of  confiderable  attention,  carefulnefs,  and 
accuracy. 

<'  This  comes  from  the  great  and  undoubted  dif« 
ficulties  which  rife  in  a  thoufand  forma,  whenever 
an  attempt  is  made  at  pofitive  accuracy.  They  are  not 
imaginary,  but  real  difficulties,  and  fuch  as  will  de« 
mand  a  very  confiderable  attention  to  obviate.  I  have 
refleded  on  the  fubje£b  for  many  years  \  and  they  are 
few  in  which  I  have  been  fatisfied  with  my  approach 
towards  accuracy.  For  while  there  are  diftinAkms 
that  mud  everywhere  be  kept  up,  there  are  many  mi-p 
nutix  that  mud  be  facrificed,  in  order  to  render  the  ac-r 
count  tolerably  eafy  to  keep  without  an  attention  that  a 
man  in  an  active  line  of  life  cannot  give.  To  keep  to 
this  medium  is  the  great  difficulty. 

"  The  nature  of  the  farm  muft  in  fome  inftances  re- 
gulate the  mode  of  the  accounts.  Suppofe  a  man  has 
the  evil  of  an  open  field,  or  with  fcraps  and  bits  of 
land  fcattered  among  his  neighbours  -,  in  fuch  a  cafe 
it  is  impoffible  for  him  to  keep  an  account  for  every 
field :  and  yet  this  is  one  of  the  mod  indifpenfible 
points  that  in  gerieral  muft  be  adhered  to  \  for  he  who 
does  not  know  what  every  field  has  paid  him,  is  de- 
ficient in  the  very  foundation  of  experience.  In  this 
light  all  little  fields  on  a  Ikrge  farm  are  nuifances ;  they 
derange  accounts  entirely  if  the  greateft  attention  is  not 
paid,  and  they  are  as  inconvenient  in  cultivation,  and 
-attended  with  as  much  lofs  in  headlands  and  borders,  as 
they  are  ruinous  to  any  exadnefs  of  account. 

«  But  as  many  perfons  keep  accounts  without  at- 
tending to  this  point,  I  would  obferve,  that  when  alJ 
tlic  wheat,  all  the  barley,  all  the  oats,  &c,  are  refpev- 

tively 
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dvely  thrown  together,  fome  very  efleittial  objeds  of  Obftacles 
experience  depend  on  guefles  which  ought  to  be  afcer-  t^^' 
tained  corre£lly.  Has  fallow,  or  clover,  or  beans,  paid  ^ 
bed,  as  preparations  for  wheat  ?  How  is  that  queftion 
ta  be  anfwered  if  all  are  huddled  together  in  one  bam 
orftack^  and  meet  in  the  fame  account?  The  farmer 
tan guefsnearlf.  He  may :  but  go  to  a  chemift,  a  phy* 
fidan^  or  a  mathematician,  and  aik  them  if  their  fcience^ 
were  puflied  to  their  prefent  perfedUon  by  accepting 
fuch  guefles  inftead  of  experiment  ?  Befides,  they  are 
is  their  nature  quite  imcertain  \  and  when,  a  compari^ 
{mi  is  formed  by  two.  guefles,  a  very  little  error  in  each 
will  amount  to  fo  much  in  both  as  to  overturn  all  au- 
diority.  Another  point  is,  a  man's  guefs  being  influen-i 
ced  by  a  favourite  theory :  a  rigid  friend  to  fallows, 
when  he  draws,  by  guefs,  a  comparifon  between  them 
and  beans,  will  be  apt,  in  the  nature  of  things,  to  be 
partial :  he  fliould  not  put  himfelf  in  the'fituation.  He 
vho  would  abhor  the  idea  of  falfifying  a  fa£i  that  is 
before  him,  might  guefs,  at  lead,  without  fuSicient  aci 
curacy. 

«  If  the  fields  are  not  very  fmall,  the  inconvenience  of 
l(eeping  crops  feparate  is  little.  Stacking  com  is  by 
far  better  underftood  and  executed  in  the  ifle  of  Wight 
than  in  any  other  part  of  the  kingdom :  a  great  ftack 
is  rarely  to  be  feen  there;  a  farmer  that  has  500  acres 
of  com,  has  none  but  fmall  ones.  With  fuch,  accounts 
are  kept  feparate  with  great  facility ;  at  ieaft,  if  there 
there  are  difficulties  in  it,  there  are  others  we  (hall  meet 
with  abundantly, greater. 

"  To  fow  one  field  with  feveral  crops  at  the  fame 

time,  part  wheat,  part  clover,  &c.  is  very  bad  and  in- 

fipnienient  management,  and  ought  to  be  av.oided,  werC 

N  4  account^^ 
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OMiacles  accounts  out  of  die  qoeftion.    If  it  cannot  be  fliunofA 
''ISr' thej  muft  naodiarilr  be  moie  compkx. 

<<  The  firft  otijeCt  m  keeping  accounts  is  to  afceitaun 
the  expcnces  in  order  to  divide  them  properly«-^R«m, 
tythe^  and  parifh  taxes^ 

<<  Hiefe  aitxdcs  demand  three  accomts  to  be  kept 
feparate  \  but  they  are  all  to  b<  arranged  on  the  £uBe 
principle*  The  amount  of  the  two  laft,  when  known, 
which  is  at  the  end  of  the  year,  moft,  like  the 
rent)  be  <tivided  over  every  fieU  for  which  an  ac- 
count b  kept :  this  is  very  eafy  when  the  meafure  of 
the  fields  is  known,  i  need  not  obfenre,  that  the  famw 
cr  in  dividing  the  rent  (houid  do  it  as  ezaAly  and  at 
fairly  as  poffible^  and  that  &e  two  other  articles  ihovid 
be  proportwned  to  the  rent. 

**  But  here  occiurs  one  difficulty,  which  is,  I  confefs 
puzzling.  It  is  the  difference  between  the  grofii  and 
the  neat  meafure  of  the  fields  of  an  inclofed  farm. 
The  hedges,  ditches,  and  borders,  take  up  in  many  farms 
a  confiderable  portion  of  tl^e  field ;  from  an  eighth  ta 
a  twelfth  J  and  in  feme  even  more.  Now  if  they  aro 
reckoned,  and  accounted  for  as  part  of  the  field ;  then 
the  acreable  produce  is  afFe£led,  and  even  the  pro^  of 
the  hulbandry,  by  a  circumftance  not  eflentially  con- 
ne^ied  with  it  •,  and  if  two  fields  are  compared  in  their 
hufbandry,  that  may  be*  mod  advantageous  which  has. 
lead  border,  and  for  that  reafon  ;  which  would  derange 
a  comparifon  entirely.  I  know  but  one  way  of  getting 
rid  of  this  difficulty,  which  is,  to  meafure  the  neat  con- 
tents where  the  plough  goes  in  an  arable  field,  and 
where  the  fcythe  goes  in  a  grafs  one  ;  and  then  deduc- 
ing the  total  of  thofe  meafures  from  the  grofs  contents 
of  the  farm,  throw  the  difference  into  one  accotmt  by 

itfel^ 


Idielf  under  the  title  of  fences  sind  borderd ;  to  which  Obnack* 
account  muft  be  charged  the  proportion  of  rent,  tythe,  ^^ 
and  parifb  taxes.  If  wood  is  cut  or  grubbed  from  theie  ^ 
borders^  a»  grafs  is  mown  from  them,  the  value  of  the 
wood  or  hay  to  be  credited ;  the  expence  of  the 
fences  to  be  charged  j  and  the  balance  of  she  tvhole,  for 
it  may  everywhere  be  expe&ed  to  prove  a  lofmg  ac-^ 
Mum  confidered  as  the  expence  of  fences  and  acreaUy^ 
dbridcd  over  the  whole  farm,  like  rent,  tythe,  or  pariflr 
taxes.  The  only  peribn  who  ever  had  an  attention  to 
thk  accuracy  was  Mr  Baker,  experimenter  to  the  Dub^ 
lin  Society.  He  publifhed  a  map  of  his  farm,  with  the 
grofs  and  neat  contents  of  every  field.  For  want  of 
obferving  this  precaution,  many  experiments  have  been; 
nadei  and  many  conclufions  drawn  which  are  mere 
errors* 

«  Suttdrj  evipencts  may  be  the  title  of  an  account 
which  muft  have  place  on  every  farm.  Whatever  pay-* 
ments  concern  the  farm  in  general,  and  not  any  field. 
tn  object  in  particular,  and  are  not  included  in  the  pre- 
ceding articles,  muft  be  entered  under  this  title.  In- 
ilances  are,  a  bailifPs  falary,  payments  to  rat  or  mole- 
catchers,  mending  roads  upon  the  farm,  expenccs  at 
market,  &c.  &c.  * 

<«  Wear  and  ftar  includes  all  payments  to  black- 
fittkhj  carpenter,  wheelwright,  hamefsmaker,  &c.  But 
m  the  divifkm  of  this  article  there  muft  be  a  variation 
fifom  the  preceding :  they  are  divided  over  the  whole 
fcrm;  but  thefe  muft  be  proportioned  differently  ^ 
Ae  arable  lands  will  abforb  the  greateft  part  of  thefe 
expertces ;  mowing  grafs  very  little  \  and  feeding  grafs 
ftill  Icfs.  But  to  avoiil  any  arbitrary  eftimation  when  a 
nrtp  cai\  be  eftabliftied ;  the.  proper  mode  of  dividing 

this 
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Obftacles  tjijg  expence  per  acre  will  be  by  making  the  ezpenee  of 

toAgncul-  '^  "  .  ^  ^  '^ 

ture.  the  teams  a  rule  for  it ;  to  find  how  much  per  cent. 
'  or  in  the  pound  of  the  tean^-account,  this  expence  o£ 
wear  and  tear  amouhts  to,  and  charge  it  accordingly.  / 
^  The  team-account  is  that  which  it  in  general  more 
miftaken  than  any  other  on  a  farm.  Nothing  is  more 
common  than  every  day  to  fee  accounts  in  which  pknigk* 
ing  is  charged  at  4s.  an  acre,  or  at  5S.  or  at  iq§»  n 
whatever  may  be  the  hiring  price  of  the  country  1  buc 
few  words  are  necefiary  to  ihew  that  this  is  entirely  fal- 
lacious; it  is  probaUy  much  under  the  real  expence. 
Every  pra&ical  faurmer  muft  know  that  the  way  to  have 
cheap  tillage  is  to  keep  the  teams  well  employed :  when 
a  man's  own  work  is  done,  his  team  (lands  ftiU,  if  he 
does  not  employ  it  for  his  neighbours ;  to  do  which, 
he  will  work  for  them  below  the  value,  and  yet  find 
fome  advantage  in  it.  In  confequence  of  fuch  a  con- 
du£t  being  common,  to  fay  that  fuch  is  the  price  of 
tillage  can  never  be  accurate.  It  has  by  no  means 
that  beft  accuracy  of  price^  becaufe  you  cannot  buy 
your  commodity  when  you  want  it  i  and  he  who  de- 
pended on  the  market  for  all  the  work  of  his  farm 
would  foon  find  the  date  of  his  fields  calling  for  a  very 
different  fyftem. 

«'  The  means  of  afcertaining  the  real  expence  of  all 
team-work  is  very  obvious  ;  but  depends  totally  and  ab-n 
folutely  on  accurate  accounts.  So  much  in  fummer  for 
AciT  green  food  ;  fo  much  hay  and  oats  eaten  ;  fo  much 
fpr  (hoeing  and  farrier  *,  fo  much  for  the  a£tual  decline 
of  value  *,  and  fo  much  in  labour  for  attendance,  give 
the  real  expence  of  the  team.  In  order  to  divide  this 
total  expence  among  the  work  executed,  a  day-book  is 
nece(rary,  which  a  man  may  keep  himfelf,  or  truft  to  his^ 

t>ailiffa 
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kdliffy  as  he-pleaiea.    It  muft  cont^n  the  work  of  the  Obfiacks 

■  1.1  r  •  r    •  1      ^°  AjElicuU 

teams  and  men  eveiy  day  in  the  year,  fpecifying  the     tore, 
fidd  Of  bnfinefs  they  are  employed  in.     At  the  end  of 
the  year  the  amount  of  the  expence  is  propordonally 
(ihrided  among  the  work,  and  the  cleared  trutli  and 
coneAnefs  are  necefEirily  the  refult. 

"  I  oi^t  to  obferve»  that  this  accuracy  is  very  de- 
Creahle  for  afcertaining  various  circumitances.  The 
comparative  profit  of  grafs  and  arable  land  depends 
mock  on  it.  Some  perfons,  from  too  lightly  edima- 
ting  the  expence  of  teams,  think  arable  the  mod  pro- 
fitable }  and  others,  whofe  calculation  of  thofe  charges 
nms  perhaps  too  high,  give  too  much  into  the  counter 
opinion.  I  can  eafily  conceive  that  many  ftrenuous 
advocates  for  fallows  might  lofe  a  little  of  their  warmth, 
if  diey  knew  what  the  expence  of  ploughing  an  acre 
rf  land  really  was  on  their  farms.  Such  inftances 
Viight  be  multiplied ;  they  are  indeed  obvious  to  every 
man  capable  of  uniting  the  theory  with  the  praflice  of 
abttfinds. 

"  The  article  of  manure  is  much  more  complex ;  and, 
upon  the  whole,  the  moft  difficult  account  there  is  for 
a  fanner  to  keep.  It  muil  be  arranged  under  the  title 
farm-^rd;  and  it  conne£ls  with  fo  many  objefis,  that 
00  little  care  is  neceflary  to  keep  it,  and  with  the  great- 
eft  attention  fome  doubts  will  fiill  remain* 

•*  Suppofe  the  fyftem  to  be  that  of  carting  a  ftratum 
of  marl  over  the  yard  before  foddering  begins  ;  that  ex- 
pence  is  to  be  afcertained  at  once  without  any  difficulty; 
but  how  is  the  ftraw  to  be  charged  ?  cattle  may  be  put 
out  to  draw  iii  this  country  at  pd.  a-week,  and  fome 
at  6d«  At  thefe  prices  a  ton  will  pay  about  5s. ;  but 
while  the  cattle   may  be  thus  fupported,  the  farmer 

may 
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Obfttclei  may  buy  ftra^  wkh  a  view  w  the  dung  at  159.  tiki  iSii^ 
tSe?  and  even  20s  a  ton.  This  contraft  is  diflkuk  Co  fetde. 
The  price  per  week  is  aiUtrafy  though  aftuali  men 
take  them  at  thofe  rates>  becaufe  they  have  none  or  not 
enough  of  their  own ;  and  k  is  not  afcertained  as  the 
value  which  cattle  will  really  pay  tor  the  ftraw^  whieli 
may  be  more  or  may  be  lefs.  The  whole  is  uncertain. 
*  «Butwtth  the  ftraw  of  one's  6wn  crop  there  is  adouUe 
difficulty,  becaufe  there  muft  be  two  vahntions  inftead 
of  one.  Wc  muft  reckon  (o  mtich  an  acre  or  load  for 
it>  and  fo  much  a  week  for  the  cattle  that  eat  it ;  but  both 
are  fuppolitions.  Among  counter  objedions  one  muft 
choofe  the  leaft.  The  bed  method  perhaps  is  to  chairge 
the  form-yard  account  with  the  price  of  the  ftraw,  at 
which  it  could  be  fold,  dedu6iing  the  expcnce  of  carrying 
it  out ;  and  to  credit  the  fame  account  with  the  price  per 
week  of  keeping  the  cattle  ;  which  price  is  charged  to 
the  debtor  fide  of  the  cattle  account,  as  part  of  the  ex- 
pences  of  keeping  them.  Whatever  labour  is  beftowed 
on  the  dung,  in  (hovelling  and  cleaning  yards,  throwing 
up  the  urine,  turning  over,  &c.  is  charged  of  courfc  to 
it»  When  the  whole  is  carted  on  the  land,  the  total 
cxpence  is  divided  by  the  number  of  loads,  and  the  price 
per  load  afcertained.  It  is  charged  the  year  following 
(as  the  time  confumed  will  make  that  delay  neceflary) 
to  the  account  of  the  fields  on  which  it  is  fpread ;  and 
though  the  whcJe  advantage  is  by  no  means  exhauftedby 
the  crop,  yet  the  whole  expence  muft  be  charged  to 
the  crop  that  receives  it,  or  the  accounts  would  be  kept 
open  fo  long  as  to  create  confufion. 

*«  The  time  of  balancing  the  books  e\'ery  year  (hould 
be  that  of  entering  the  farm.  This  is  moft  ufual  at 
Michaelmas,  but  the  crop  of  the  vear  is  not  then  difpofed 
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4>f.    To  avoid  v9luation«  which  cue ht  never  to  he  relied  ObOudcs 

to  AcncuL" 
on  when  atnunif  oin  pqffiUy  be  gained,  the  old  year's     ture. 

accounts  are  to  be  kept  qpen  long  after  the  new  year's 
ones  are  begun ;  that  is^  till  the  corn  is  all  threflied 
and  firid,  till  the  fatting  beafts  are  gone,  and  tUl  all 
thefe  circumftances  are  decided  whkh  relate  .  to  the 
preceding  year.  This  is  eflential  to  exa£i  accounts,  and 
can  1^  BO  means  be  difpenfed  with.  In  this  cafe,  va- 
luations may  be  totally  reje£ied ;  but  there  are  others 
in  which  no  management  can  exclude  them :  thefe 
are,  in  Uvejlock  not  bou^t  and  fold  within  the  year^ 

^  A  man  may  dock  his  farm  with  cows  at  lol*  t 
fneoe ;  but  if  he  fuppofes  them  fame  years  after  to  be 
worth  the  fame  fum,  he  will  grofsly  deceive  himfelf. 
Ue  muft  value  them  every  year,  and  alfo  the  young 
fiock  which  be  rears  with  a  view  Co  keep  ujp  the  num- 
ber or  for  fale ;  and  the  rule  by  which  he  fliould  make 
the  Tahiation  ought  to  be  the  price  they  would  feU  for 
at  the  moment.  The  fame  management  muft  dare£^ 
him  with  fucceflion  beafts,  bought  or  bred  for  fatten- 
ing, and  alfo  with  a  flock  of  (heep.  On  which  laft 
liead  I  muft  obierve,  that  the  want  of  keeping  fuch  ac- 
Goiuits  as  I  am  defcribing,  is  alone  the  reafon  for  a  dif- 
ference of  opinioh  relating  to  the  profit  of  (beep.  Can 
way  thing  be  a  clearer  proof  of  the  barbarity  of  accounts 
OS  the  J  are  kept  at  prefent  by  ftock-mafter8,tban  the  fur- 
piiiing  queftion  once  in  agitation  among  them,  whether 
they  gain  or  lofe  by  their  flooks,  a  queftion  that  has 
arifen  from  Mr  Macro's  paper  on  that  fubje£t  publiftied 
an  this  work.  Such  uncertainty  could  not  obtain  if  far- 
mers kept  regular  accounts.  The  defcription  of  the  pro- 
fits of  a  flock  not  being  properly  a  calculation,  but  an 

account. 
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Obftacles  account,  it  ought  to  be  tranfcribed  from  a  man's  private 
^  tSe!     booJ^s*    Unfortunately  tliey  arc  kept  in  fuch  a  manner 
'  that  difficulties  multiply  at  every  flep  in  the  endeaTOur 
to  underftand  them. 

"  Implements  muft  all  be  valued  every  year;  and 
the  balance,  being  the  expence,  carried  to  the  wear  and 
tear  account  which  it  makes  part  of. 

"  One  of  the  mod  complex  and  difficult  accounts,  if 
not  the  mod  fo  of  all,  is  that  of  grafs  lands  fed }  it  in- 
volves itfelf  with  cattle  of  all  kinds,  with  hay,  with 
the  team,  &c.  and  in  fuch  a  manner  as  to  make  an  ac- 
curate feparation  very  difficult.  How  is  the  value  of  the 
feed  to  be  calculated  ?  If  2s.  a  week  for  a  cow  or  buU 
lock,  or  3d.  for  a  (heep  is  charged,  it  is  merely  afU* 
trary.  Mr  Macro  has  (hewed  us,  by  his  grazing  account, 
that  fuch  eftimates  are  to  the  laft  degree  faUacious. 
They  imply  profits,  but  allow  nothing  for  lofles.  On 
the  other  hand,  if  the  adual  profit  or  lofs  on  the  live 
(took  be  made  the  produft ;  in  that  cafe,  the  grafs  land 
muft  be  made  a  mere  cattle  account.  There  are  obvious 
obje€lions  to  this ;  but  it  is,  upon  the  whole,  much  lefs 
objediionable  than  a  valuation  per  week,  which  muft,  in 
the  nature  of  it,  lead  to  nothing  but  error.  On  this  prin- 
ciple the  account  muft  be  kept  in  the  following  man* 
ner. 

*«  One  account  opened  for  mowing  ground,  in  which 
the  rent,  tythc,  taxes,  and  all  expences  in  one  total  for 
every  field  mown,  are  carried  to  this  account ;  and  the 
credit  of  it  to  confift  of  the  value  at  the  market  price, 
(carriage  deiludled)  of  the  hay  mown  as  delivered  to  the 
team,  fatting  bcafts,  cows,  (heep,  &c.  which  feveral  ac- 
counts are  debited  with  their  refpe£live  confumprions. 

"  But  the  fields  which  are  mown  have  alfo  an  after- 
2  grafs» 


ffaby  which  is  fed  j  this  muft  of  neceflity  be  valued  at  Ohft«ciet 
fo  much  an  acre,  and  charged  to  the  account  of  the  feed^  ^  twe. 
iftg  gpotuij.    There  is  no  choice  in  this  cafe,  for  any       ' 
odier  mode  would  create  confufion. 

**  That  account  of  feeding  ground  comes  next.  All  the 
total  debits  of  the  iields  fed  muft  be  carried  to  it.  The 
credit  fide  to  confift  of  the  food  of  the  teams  charged  at 
the  price  per  week,  fuppofe  2s.  and  of  that  of  any  cattle 
taken  in  to  joift.  Thefe  articles  afcertain  themfehnes, 
bnt  thofe  which  refult  from  profit  on  ftock  kept  are  not 
fo  eafily  difcovered. 

**  There  is  further  zjbecp  account,  a  dairy  one,  and 
,  another  for  fatting  teafij.  In  thefe  are  to  be  charged  all 
the  expences  peculiar  to  thofe  articles, — (hepherds  wa« 
ges,  hurdles,  market  expences,  &c.  to  the  (heep ;  dairy 
fedy  fuel,  ftraw  yard,  &c.  to  the  cows ;  and  the  pur* 
chafe  money  of  lean  ftock  to  fatting  beafts. 

««  Here,  therefore,  at  the  end  of  the  year,  lies  open 
before  the  accountant,  five  or  fix  or  more  unfettled  ac* 
coums,  not  one  of  which  can  be  clofed  but  by  re* 
ference  to  each  other.  Hence  arifes  the  great  com« 
plexity  of  the  farmer's  accounts ;  but  amidft  this  ap* 
parent  confufion,  order  muft  be  made  to  arife,  or  all 
•ur  labour  is  vain. 

«  Further,  the  fatting  beafts  are  put  to  turnips  :  the 
cows  have  turnips,  the  ftieep  have  turnips ;  how  is 
tbis  to  be  accounted  for  ?  This  creates  a  new  difficulty, 
but  we  muft  examine  the  beft  mode  of  clearing  it. 

^  If  the  cattle-account  is  charged  with  the  prime  coft 
of  the  turnips,  that  is,  with  the  expence  of  cultiva- 
ting them,  it  will  by  no  means  be  fair,  for  the  expence 
b  ufually  greater  than  the  value ;  and  a  man  may  in 
a  turnip  country  buy  them  cheaper  than  he  can  culti- 
vate 
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Obfiacies  Tate  them :  he  fubmlts  to  a  known  lofs,  becaufe  h^ 
tSt!  biowft  he  will  be  niore  than  repaid  in  the  barley  that 
'follows  them;  but  to  tranjifer  this  lofs  to  the  cattle^ 
would  be  unfair.  The  plain  way  of  proceedingt  therCi- 
fore»  is  to  value  the  turnips  at  what  they  would  fell 
for>  and  to  debit  tlie  cattle-accounts  with  their  re- 
fpcftive  confumptions.  But  there  are  two  prices  of 
turnips  :  one  for  carrying  the  crop  on  to  another  man'ii 
land;  the  other,  for  eating  them  in  the  field.  The 
latter  ought  to  be  the  rate  chofen  on  this  occafiqn» 
charging  the  cattle  with  tlic  labour  and  expences  of  car- 
riage. 

«<  Tliat  there  is  a  complexity  in  this  mode  of  ama* 
ging  the  accounts  of  live-dock  is  beyond  doubt ;  but  af- 
ter the  fteadieft  and  moit  reilc£led  attention  that  I  have 
been  able  to  give  it)  I  can  fee  no  mode  of  fimplifying 
it.  Submit  to  the  rules  here  laid  down^  and  you  have 
the  fatisfac^ion  of  all  tlie  accuracy  that  is  attainable ; 
but  in  any  other  metliod  it  >K'iU  remain  unknown>  whe- 
ther the  profit  or  tlie  lofs  belongs  to  the  land  or  to  the 
ftock  that  feeds  upon  it. 

<<  I  am  clear  this  method  will  be  rejected  by  thofe 
who  only  read  this  paper  in  a  common  tranfitory  man- 
ner, witliout  ftudit)ufly  examining  all  die  points  oa 
whicli  the  arrangement  depends ;  but  to  fuch  as  will 
rcflcd  on  what  they  read,  and  give  the  due  attention,  I 
have  little  doubt  but  this  method  will  appear  the  only 
clear  and  fatisfadory  one. 

«  When  fo  much  profit  is  adually  made,  to  divide  it 
by  a  weekly  account  to  the  fields  that  fed  the  ftocki  is 
making  an  cafy  calculation  with  full  data  before  you ; 
but  to  charge  the  ftock  with  fo  much  per  week  for  feed- 
ing certain  fields  when  you  do  not  know  but  the  ac- 
1  count 
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count  of  (lock  may  be  lofs,  not  profit,  is  calculating  Obfticlw 
without  any  better  data  than  mere  fuppofition.  tare 

«*  Such  are,  I  apprehend,  the  principal  difficulties  in        ' 
keeping  the  accounts  of  a  farm.    I  do  not  offer  the  mode 
as  one  that  obviates  all  objed  ions.     I  do  not  conceive  it 
poffible  to  obviate  all ;  but  I  think  that  fewer  fources  of 
inaccuracy  will  be  found  in  it  than  in  any  other." 

A  feccmd  obftacle  to  agricultural  improvement,  con-  Poverty 
iifts  of  the  poverty  of  the  hufbandman,  or  of  his  want  men, 
of  capital,  to  enable  him  fully  and  completely  to  la- 
bour the  foil,  and  provide  materials  for  its  ameliora- 
tion. Complaints  have  often  been  made  with  little 
rcafbn^  of  the  obftinacy  of  farmers,  and  of  the  tena- 
cious manner  in  which  they  adhere  to  old  pra£tices, 
diough  demonftrated  to  be  improper :  But  a  poor  man  ^ 

cannot  afford  to  make  experiments,  or  to  hazard  the 
lofe  of  a  crop  for  the  chance  of  obtaining  a  more  va- 
luable one  by  fomc  untried  praftice.  In  confequence 
of  want  of  capital,  large  portions  of  territory  remain  in 
fome  parts  of  the  country  in  a  itate  of  nature,  and  con- 
fequently  unproduGive,  both  to  the  occupier  and  to 
the  proprietor.  Both  landlords  and  tenants,  tliere- 
fore,  ought  to  know,  that  a  man  who  engages  in  agri- 
culture without  a  fulRcient  capital  takes  up  a  bad  trade, 
in  which  fomething  may  be  loft  by  both  parties  by  the 
deterioration  both  of  the  foil  and  of  tlie  ftock  upon  it, 
hut  from  which  neither  the  public  nor  themfelves  can 
derive  profit. 

It  is  difficult  to  point  out  the  precife  extent  of  capital 
"^hich  a  man  ought  to  poflefs,  to  entitle  him  to  engage 
*n  agriculture.  This  muft  nccefl'arily  vary  according  to 
^le  circumftances  and  fituation  of  particular  diftri<i^s ; 
and  we  can  only  propofe  here  to  Itate  the  general  prm- 
VoL.  I.  O  tuples 
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Obftaclc^  ciples  which  ought  to  be  under  the  view  of  a  man  of 
lenie,  while  confidenng  this  important  queition.  We 
need  fay  nothing  of  the  ncceflity  which  is  incumbent 
not  only  upon  the  hufbandman,  but  upon  all  perfons  en- 
gaging in  commerce,  manufactures,  or  any  other  em- 
ployment, to  make  provifion  for  the  firft  outlay  of  (lock 
and  expence  of  labour  necefiary  to  be  encountered  before 
the  profits  of  the  buCnefs  enable  it  to  fupport  itfelf. 
We  pafs  over  this  original  expence,  becaufe  it  has  no- 
thing peculiar  to  agriculture,  and  becaufe  its  amount 
muft  depend  upon  the  extent  of  the  farm  occupied,  and 
the  mann.T  in  which  it  is  to  be  cultivated.  To  thcfe 
lad  points  only,  therefore,  we  (hall  requeft  attention. 

A  man  about  to  engage  in  agriculture  ought  to  pc^- 
fefs  fufficient  capital  to  enable  him  to  occupy  a  farm  of 
fuch  fize,  as  will  put  it  in  his  power  to  do  juftice  to 
himfelf,  while,  at  the  fame  time,  he  does  full  juftice  to 
the  foil  of  which  he  obtains  poiTeflion  :  that  is  to  fay,  he 
ought,  in  tlie  firil  place,  to  have  fufficient  funds  where- 
with to  ftock  and  labour  a  farm  of  fuch  magnitude,  as 
will  fufficiently  occupy  his  whole  time.  If  his  farm  be 
fo  fmall  as  to  leave  him  unemployed  for  weeks  or  for 
months  during  the  year,  he  can  only  be  faid  to  be  a 
farmer  at  a  time,  or  occafionally.  At  other  periods  he 
is  eitlier  a  man  without  a  trade,  that  is,  an  idle  man» 
whofe  exiftence  is  fo  far  ufelefs  to  himfelf  and  to  the 
community  j  or  he  muft  engage  in  other  employments^ 
which  will  withdraw  liis  attention  from  his  principal 
bufincfs,  and  fo  far  diminifli  the  intereft  he  takes  in 
its  fuccefs,  as  to  render  it  far  lefs  likely  to  profper  in  his 
hands  than  it  otherwife  would  have  been. 

A  pcrfon  propofing  to  engage  in  agriculture  ought 
not  to  evade  tlie  objcdlion  againft  too  fmall  a  farm,  by 

propofing 
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piopofing  to  labour  himfelf  like  one  of  his  feryants.  Obftaclcs 
A  man  of  good  education,  which  a  farmer  ought  to  be,     ture. 
Hufemplo^ps  his  faculties  when  he  engages  in  the  con-        ' 
ikant  drudgery  of  manual  labour ;  nor  will  he  be  quali* 
fied  to  fulfil  properly  the  duties  of  his  fituation,  if  he 
occupy  himfelf  in  this  manner.     Farming  is  a  liberal 
art,  and  conSfta  in  appointing  and  in  fuperin^ding  la* 
hour;  in  keeping  a  record  of  its  refult,  and  in  devifmg 
means  for  larying  it  out  hereafter  to  better  advantage. 
Wefe  the  farmer  to  hold  his  own  plough,  and  perform 
odier  menial  fervices,  he  could  not  have  time  to  make 
obferrations,  to  think,  to  read,  to  go  to  markets,  to 
meet  with  his  neighbours,  to  ride  through  the  parifh, 
and  county,  and  neighbouring  counties.    Farming  is  the 
moft  difficult  of  all  the  arts ;  and,  as  already  mention-  | 

cd,  nothing  has  retarded  its  advances  fo  much  as  one 
farmer  not  knowing  what  another  is  doing  at  a  diftance 
from  him.  It  is  by  no  means  here  iniinuated,  that  a 
farmer  ought  to  be  ignorant  of  labour  or  averfe  to  it. 
On  the  contrary,  he  ought  to  be  able  to  hold  the  plough, 
to  reap,  to  build  and  ftack,  and  to  perform  every  other 
agricultural  operation.  He  ought  not  only  to  be  qua- 
lified to  perform  thefe  operations,  but  he  ought  a£VuaI- 
ly  to  engage  in  them  with  alacrity  upon  every  prefs  of 
bofinefs,  not  only  for  the  fake  of  having  the  work  done, 
hot  to  render  the  labour  in  which  they  are  employed 
Tefpedable  and  important  in  the  opinion  of  his  fervants, 
and  to  induce  them  to  proceed  in  it  with  cheerfulnefs 
and  vigour,  which  his  example  will  have  no  fmall  ten- 
dency to  accomplffli.  The  general  rule,  however,  with 
regard  to  a  farmer's  fituation  is  this,  that  he  ought  to  be 
regarded  as  the  fuperintending  head  of  a  manufactory 
requiring  more  vigilant  attention  than  other  manufac- 
O  2  toriesj 
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Obftacle^  lories  ;  becaiife  the  bufvncls  irom  its  natute  cannot  br 
ture.  condutled  in  a  mechanical  train >  but  requires  a  cliange 
'  ~  o£  operations  and  management  according  to  die  van  a* 
tion  of  feafoiis  and  eircum fiances*  If  a  man  have  not 
fiiffickiu  capita!  to  enable  him  to  occupy  a  farm  which 
will  place  hira  in  fuch  a  ftate  of  continued  fupcrin- 
tendciice|,it  n  evident  that  he  does  injuflice  to  him*- 
felfi  and  throws  away  his  lime  by  engaging  in  fuch  a 
profetlion- 

At  the  fame  time  %i  h  to  be  obfcrved,  that  a  man 
afts  very  improperly,  who  attempts  to  occupy  a  larger 
farm  than  his  capital  will  enable  him  to  manage  with 
_  prapvierv  ^^tuI   riurefs.     The  perfect  Jon  of  agriculture 

confifts,  in  t>rdinary  cafes,  of  labouring  the  foil  by  the 
^  moft  perfe£t  and  frequent  tillage,  and  of  enriching  it 

by  large  quantkies  of  manure.  With  regard  to  the  for- 
mer of  thefe,  it  evidently  cannot  be  accomplifhed,  with- 
out obtaining,  at  whatever  price  they  may  coft,  the  beft 
horfes,  the  moft  (kilful  farm  fetvants,  and  the  beft 
ploughs  or  other  inftruments  of  huft)andry.  An  cx- 
ttaordinary  t)utlay  of  moiley  is  alfo  fometimes  neceflar- 
ry.  It  frequently  happens  that  a  foil  is  in  a  ftate 
unfit  to  produce  valuaUe  crops,  which  might  ne- 
verthelefs,  by  an  expence  which  it  would  amply  re* 
pay,  be  fpeedily  rendered  extremely  fertile  %  as  in  die 
cafe  of  lands  that  require  to  be  drained,  or  of  lands  to 
(ituated  as  to  admit  of  a  ftream  of  water  being  perio(S-> 
cally  poured  over  their  furface.  It  is  evident,  that  a 
man  commits  a  crime  againft  fociety  who  attempts  tl> 
farm  fuch  lands,  without  pofiefling  fufficient  capital  to 
enable  him  to  do  them  juftice  by  introducing  thefe  im- 
provements. 
With  regard  to  the  importance  of  repairing  the  ex- 

haufted 
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haufted  powers  of  the  foil  by  abundance  of  manure,  Obftaclcs 
and  of  the  neceffity  of  a  farmer  poffefling  fufficient  ca-     ture. 
pital  to  enable  him  to  do  fo,  too  much  cannot  pofli-        ' 
My  be  faid.     Nature  is  extremely  grateful  for  every 
care  bellowed  upon  the  foil  in  this  refped  :  not  only  * 
does  ihe  repay  with  manifold  intereft  on  ordinary  occa«> 
Gons  every  expence  of  manure,  however  profufely  laid 
out,  but  ihe  even  places  the  agriculturift  who  a£ls  li- 
berally in  this  way,  in  fome  meafure  beyond  the  reach 
of  fortune.     In  calamitous  feafons,  when  nations  fuffer 
m  confequence  of  fterility,  the  farmer  whofe  lands  are 
in  excellent  condition,  by  being  richly  manured,  feldom 
fuis  to  reap  two-thirds  of  his  ufual  crop,  for  which  he 
receives  perhaps  three  times  the  ordinary  price  ;  while 
odier  hufbandmen,  pofTeiTrng  lefs  (kiiful  induftry  or  lefss 
capital,  have  to  regret  the   total  unprodu£livenefs  of 
dieir  fields. 

The  expence  of  providing  manure  may  be  different 
ia  different  fituations.  In  the  neighbourhood  of  great 
dties  it  may  amount  to  nothing  more  than  the  fum  that 
is  paid  for  it ;  but  at  a  diilance  from  thefe  it  becomes 
neceflary  for  the  farmer  to  he  at  the  expence  of  pur- 
chafing,  perhaps  at  a  very  high  rate,  a  large  (lock  of 
cattle,  and  to  rear  fuitable  crops  of  turnips,  &c.  for 
their  food,  that  he  may  be  enabled  to  enrich  his  lands 
by  their  dung.  It  may  indeed  be  juftly  faid,  that  in 
piopoitton  to  the  quantity  of  cattle  thus  kept  on  a  cer- 
tain extent  of  foil  for  the  purpofe  of  renovating  its  fer- 
tility, and  enabling  it  to  produce  heavy  crops  of  grain, 
Btty  the  perfe£kion  to  which  the  agriculture  of  any 
^Untry  has  attained  be  fairly  cftimated. 

In  (hort,  it  is  only  by   men  pofl'effiiig  a  confidcrablo 

Ppital,  that  agriculture  can  be  improved  or  carried  on 

O  3  "^ 
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trutb,  to  £in&etr4e4atiifte  •£  &tfficKti^iqapMk  ^  ijH 
me  demand^:  the  a4^oc»tii»ipr£naUitih^ 
wther^  <«  n^facre  tl^>Me  IBotor  is  19  te^^^ 
^i  cciya^hif  irirakcftraDwidia]tor]^>8t^^ 

die  ^x{)txice.>ci  tiw  civ^Ttfaieeipoands^«atri»cni  i^t^tiM 
wffl  {>af  ft  Jieavjr  ipri6e>^  ^lir  malnire  bf  fiovil^^  1^ 
conv^  it  3b^ii|ile»%f  IsM^^trngei^  ^Idio  .wiU^iDVIiUl 
meadows  at  ^  f!i|idicp  irf  5lt>per  ii^^ 
pibve  Ac  fareedv4>£  hn  Ibec^  irill  ^rie  xooo  gMMtt^Sit 
the  ufe  €>f  a  fin^e  i^mn  ibt  a  fingle  feafon;  who  will 
give  25  guineas  per  cow  for  being  corered  by  a  fine 
bull ;  who  ^nll  fend  acrofs  the  kingdom  to  diftant  pTO-^ 
vinces  for  new  implements,  and  for  men  to  ufe  liieiii  \ 
who  employ  and  pay  men  for  refiding  in  prorinces, 
where  praftices  are  found  which  they  want  to  uitro^ 
duce  on  their  farms  ?  At  the  very  mention  of  fttch  ex«* 
ertions,  common  in  England,  what  mind  can  be  lb  per-^ 
verfely  framed  as  to  imagine,  for  a  fingle  mo^ent^  that 
fuch  things  are  to  be  effetf^ed  by  little  farmers  i  DedoA 
from  agriculture  all  the  practices  that  have  made  it  ion* 
rifhing  in  this  ifland^  and  you  have  precifely  the  ma- 
nagement of  fmall  farms." 

We  may  farther  mention^  that  a  farmer  ought  ttt  piof- 
fefs  fufficient  capital^  or  ftifiititqim  credit,  to  ^abte  kttn 
to  retain  in  his  pofi^ion  his  crop  during  fix  ot  dght 
months  after  it  is  reaped.     It  is  neceffary,  both  for  his 

own 

♦  Travth  into  France^  vol.  i. 
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own  lAtereft,  and  for  the  intereft  of  die  public^  that  he  Obftadej 
ihonld  haFe  it  in  his  power  to  do  fo.     He  himfelf  can-  ^  t^*^ 
not  poffibly  expedl  to  receive  the  beft  prices,  nor  con-        ' 
feqnently  to  obtain  the  juft  profit  which  ought  to  refult 
from  his  profeffion,  if  he  is  under  the  neceffity  of  in- 
ftantly  bringing  to  fale  the  produce  of  his  farm,  with- 
out being  able  to  wait  for  the  beft  ftatc  of  the  market. 
In  a  country  in  which  commercial  fpeculations  are  pre- 
valent, it  is  extremely  neceflary,  that  farmers  (hould  be 
able  to  keep  back  dieir  grain  for  a  time  from  the  mar- 
ket, for  the  fake  of  protecting  the  public  againft  the 
combtnattons  of  monopolizing   fpeculators.      Farmers 
diemfelves  are  always  too  numerous  a  body  to  be  able 
to  injure  the  public  by  improper  combinations  to  raife 
die  price  of  grain ;  but  if  they  were  in  general  needy 
tten,  under  the  necefTity  of  bringing  their  produce  to 
Biarket  at  the  conclufion  of  the  harveft,  there  would 
ezift  no  means  of  preventing  combinations  of  monied 
men  from  obtaining  at  all  times  a  complete  command 
over  the  price  of  provifions,  and  producing  an  artificial 
icarcity  by  buying  up  the  grain. 

A  third  obftacle  to  agricultural  improvement  fome-Wantofin- 
times  arifes  from  the  pofleflbr  of  the  foil  not  having  a  (^^ll 
fufficient  intereft  in  it.  In  barbarous  nations,  lands 
are  often  pofleiTed  by  communities  as  an  undivided 
property,  without  any  individual  member  having  an 
exclufnre  right  to  a  particular  fpot.  In  fuch  cafes,  the 
Worft  kind  of  agriculture  muft  always  prevail ;  for  the 
&nie  reafon  that  public  aflairs  are  always  worfe  mana- 
ged than  the  affairs  of  private  perfons,  who  find  their 
itiduftry  ftimulated  not  merely  by  a  fenfe  of  duty,  but 
by  the  influence  of  avarice,  and  of  all  the  other  felfifh 
j^aflions.  Confiderable  portions  of  territory  in  Eng- 
O  4  land 
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Obftacles  land  dill  remain  withheld  from  the  exertions  of  an  itn- 
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t^ak.  proving  agriculture  by  this  iiate  of  property.  out, 
even  where  the  intercft  which  the  cultivator  has  in  the 
foil  is  cxclufive,  it  may  ilill  be  too  limited.  Where  a 
landlord  is  prevented  by  an  entail,  or  other  family  fet- 
tlement,  or  by  narrow  prejudices  and  a  ihort-fighted 
policy,  from  granting  leafes  of  a  proper  endurance,  it 
is  never  likely  that  the  foil  can  be  well  cultivated. 
Every  outgoing  farmer  will  endeavour,  during  the  laft 
years  of  his  leafe,  to  do  as  little  for  the  land  as  pof- 
fible,  and  to  take  from  it  all  that  he  can  poflibly  ob- 
tain. The  fir  ft  years  of  every  new  leafe  will  there- 
fore be  fpent  by  every  new  farmer  in  repairing  the  da- 
mage done  by  his  predeceflbr.  Scarcely,  however,  has 
he  accompliflied  this  objeft,  when  he  himfelf,  if  his 
leafe  be  fhort,  muft  fet  about  procuring  indemnity  for 
the  money  he  has  laid  out  in  ameliorating  the  foil,  by 
fcourging  it  in  his  turn,  or  by  taking  from  it  as  heavy 
crops  as  polEble,  and  by  beft owing  upon  it  little  or  no 
expence. 

Still  worfe  than  the  fituation  of  tlie  farmer  with  a 
fliort  leafe,  is  the  itate  of  him  who  enjoys  no  leafe  at  all. 
A  man  with  his  hands  tied  bcliiiul  fct  to  labour  the 
ground  is  not  more  abfurd  than  for  a  farmer  to  condutl 
the  bufincr.  of  Iniihandry  without  a  leafe  •,  and  yet  fuch 
nun  there  are  under  the  name  of  farmers  in  the  greater 
part  of  England.  Kvery  fchemc,  in  this  cafe,  muft  end 
with  the  year  •,  nothin;;  that  reaches  the  future,  or  is 
to  jail  for  a  j;rcat  numl)er  of  years,  can  be  attempted, 
althouj^h  this  he  what  is  chiefly  wanted  in  the  prefent 
imported  (lale  of  agriculture  \  and  what  is  worfe,  the 
Lnuls  are  not  only  unimproved,  but  the  farmer  is  under 
;he  llrongelt  temptation  to  exhauft  them.     It  is  difficult 
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to  fay,  whether  this  be  a  greater  evil  in  fmallor  in  large  ObfiKlei 
farms,  although  in  fmall  ones  probably  it  is  moft  bane-  tS^^ 
ful ;  there  being,  in  a  clufter  of  fmall  farms,  a  greater*  *  "* 
number  of  hands  and  heads  at  work  to  fpoil  the  land 
than  in  one  large  one.  Here  it  is  not  fo  much  idlencis 
that  is  to  be  dreaded  as  mifchief.  The  great  and  un« 
anfwerable  argument  to  be  ufed  with  landlords  in  fa* 
vour  of  leafes  and  unre(lri£ting  claufes  is,  that  thefe 
are  for  the  good  of  all,  and  chiefly  for  their  good,  as 
they  would  tafte  iirft  and  moil  plentifully  of  the  fweets 
of  an  increafed  rent.  When  the  cafe  is  otherwife,  the 
public  are  deprived  of  much,  but  the  landlord  of  more  ; 
for  his  own  ftation  being  in  the  middle,  between  his 
tenants  on  the  one  hand,  and  the  public  on  the  othei^ 
receiving  from  the  former,  and  communicating  to  the 
latter,  a  great  (hare  of  the  enjoyment  uniformly  centra 
and  remains  with  himfelf ;  and  hence,  the  fmaller  the 
produce  on  his  eftate,  from  denying  fecurity  and  free- 
dom to  his  tenants,  the  more  fenfibly  fmall  will  be  his 
fliare. 

With  regard  to  reftriftions  in  the  management  of 
the  foil,  it  is  a  good  general  rule,  that  a  man  of  fufficient 
capital  who  engages  in  the  cultivation  of  an  arable 
farm  ought  to  fubmit  to  none,  excepting  perhaps  during 
the  laft  years  of  his  leafe.  Landlords  have  frequently 
attempted  to  fubftitute  their  own  (kill  in  place  of  that  of 
the  farmer,  and  by  reftri£live  claufes  in  the  leafe  to  tie 
liim  down  to  a  mode  of  cultivation  which  they  thought 
moft  profitable  for  himfelf  and  advantageous  to  the 
land.  In  this  way,  however,  the  progrefs  of  improve- 
ment is  arrcfted.  By  fuperior  Ikill  being  rendered  of 
no  value  to  the  tenant,  he  endeavours  not  to  acquire  it, 
A  flovenly  hufbandry  infallibly  takes  place,  accompanied 
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Obftaclcs  in  all  probability  with  bad  temper  on  the  part  bodi  of  th# 
tttr»*  landlord  and  tenant ;  the  one  endeavouring  to  enforcet 
and  the  other  to  evade,  the  ftipulations  of  the  contra^. 
The  temptation  is  indeed,  fo  great,  to  exhauft  a  foil  dur«> 
ing  the  lad  years  of  a  leafe,  that  it  becomes  neccffary  to 
the  intereft  of  the  public  and  of  the  landlord,  thaX  the 
mode  of  cropping  fliould  be  regulated  during  thefe  laft 
years.  Beyond  this  point,  however,  a  man  of  fpirit  en- 
gaging in  agriculture,  ought  not  to  fuffer  himfelf  to 
be  fettered,  but  ought  to  fecure  for  himfelf  an  opportu- 
nity of  making  ufe  of  whatever  additional  improve- 
ments his  art  may  receive,  either  from  the  enterprifes 
of  others,  or  from  his  own  increafing  flLill  and  ex- 
perience. 

Under  the  fame  head  of  a  want  of  proper  intereft  in 
the  foil,  may  be  enumerated  the  payment  of  tithes,  of 
which  in  England  every  farmer  fo  grievoufly  complains* 
Whatever  money  tJie  hufbandman  may  there  lay  out 
in  improvements,  is  not  expended  for  himfelf  5  as  die 
proprietor  of  the  tithes  is  entitled  to  draw  a  ihare  of 
the  whole  additional  increafe,  and  thus  becomes  a  part- 
ner in  the  profits  of  the  enterprife,  without  running  any 
rirtc  of  lofs  by  its  failure.  The  odium  of  this  tax,  is 
faid  to  induce  great  numbers  of  hufbandmen  to  c<m- 
tinue  their  lands  in  paflurage,  to  the  no  fmall  detri- 
ment of  the  public,  from  the  comparative  unproduc- 
tivenefs  of  human  food,  which  attends  that  mode  of 
6ccupying  the  foil.  Fortunately  in  Scotland  this  evil 
has  been  removed,  by  the  wifdom  of  our  forefathers, 
as  every  landlord  polTeflbs  the  privilege  of  obtaining 
his  tithes  to  be  fixed  at  a  fettled  rate  of  payment  for 
ever ;  and,  in  many  cafes,  of  having  his  lands  altogc- 
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ther  di(buTdencd,    upon  payment  of  a  very  moderate  Obfticlcs 
price.  ture. 

The  progrefs  of  the  art  of  agriculture  in  Europe  y^^^^'^^ 
was  lone  retarded  by  the  want  of  refpe<Sability  which  refpeaabi*- 
attended  it,  when  engaged  m  as  a  proieflion  or  trade  profcffion. 
from  which  profit  was  to  be  derived.  In  the  feudal 
times,  the  military  profeffion  was  tlie  only  employment 
in  which  a  layman  of  liberal  education  couki  refpec- 
tably  engage.  Agricult«te,  the  only  art  which  is  ab- 
folmtely  neceffary  to  the  exiftence  of  man,  was  regard- 
ed with  contempt,  and  left  in  the  hands  bf  the  meaneft 
of  the  people.  Even  the  moft  ordinary  mechanics  were 
confidered  as  fuperior  to  perfons  whofc  employment  it 
was ;  becaufe  the  mechanic,  refiding  in  a  town,  and 
Hfually  under  the  protefibion  of  the  prince,  was  fafe  from 
die  dominion  and  the  infults  of  the  petty  chieftains  that 
ruled  in  every  part  of  the  open  country.  The  ftate  of 
affairs  is  now  greatly  altered  in  this  refpc£l :  More  en- 
ligtened  views,  and  a  better  ftate  of  fociety,  have  reftor- 
cd  to  the  profeffion  of  agriculture  the  refpcdability 
which  naturally  belongs  to  it.  It  muft  be  acknowledged, 
however,  that  the  recent  improvements  which  have  ta- 
ken place  in  the  art,  have  contributed  not  a  little  to  this 
change  in  the  fentiments  of  mankind  concerning  the 
perfons  occupied  in  it.  It  is  now  found,  that  a  man 
may  become  rich  by  agriculture,  and  that  there  arc  few  • 
better  ways  in  which  a  prudent  and  induftrious  man  can 
lay  out  a  moderate  capital.  In  a  commercial  age,  the 
path  that  leads  to  wealth  is  always  refpefted  and  ac- 
counted honourable,  and  accordingly  it  is  now  not 
unufual  for  the  fons  of  Britifli  noblemen,  and  gentle- 
men of   extenfive   fortunes,  to  become  apprentices  to 

farmers. 
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Obftacles  The  laft  obftacle  to  agricultural  improvements,  of 
tMre.  which  we  (hall  take  notice,  arifes  in  fome  countries 
jj^^^^  from  the  want  of  judicious  legiOation,  or  proper  amnge- 
IqpQation^  ments  made  by  the  public  in  its  favour.  The  produce 
of  the  art  of  the  hufbandman,  and  the  manures  for 
which  his  lands  have  occafion,  are  all  bulky  commoditigs, 
which  cannot  be  tranfported  without  labour  and  ex- 
pence.  Unlefs  care  is  taken,  therefore,  to  {H-epare  and 
maintain  good  roads  throughout  the  country,  the  pro- 
fits of  agriculture  muft  always  be  fubje£led  to  fuch  de* 
da£lions  as  will  greatly  retard  its  profperity«  In  the 
fame  manner,  if  the  ftate^  from  any  narrow  policy, 
iball  prevent  the  hufbandman  from  bringing  his  goods 
to  the  beft  n(iarkel>  by  exportation  or  otherwife,  it  is  im» 
poiEble  that  his  art  can  flourifli*  In  former  times,  na«r 
lions  were  afraid  to  permit  the  exportation  of  grain,  even 
in  {eafons  of  plenty,  left  they  (hould  be  left  without  food, 
not  confidering  that  the  fureft  mode  of  producing  abun- 
dance of  any  commodity  confifts  in  offering,  at  aD 
times,  a  good  price  for  it.  This  error  is  now  rectified 
in  moft  nations  ;  and  at  all  events,  in  the  prefent  ftate 
of  affairs,  the  Britiih  hufbandman  has  no  reafon  ta 
complain,  as  the  grain  reared  in  tliis  country  is,  even 
in  the  beft  feafons,  underftood  to  be  inadequate  to  af- 
ford fubfiftence  to  its  inhabitants. 
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*T^H£  pra^^ice  of  agriculttiTe  naturally  divides  itfelfDiTiiionol 
-*-  into  three  parts  :  ift.  The  cultiyation  of  vege*  ^ 
table  food  for  men  and  animals;  adly,  The  cultiva^^ 
tion  of  vegetables,  fuch  as  flax  and  hemp,  ivhich  are 
m<Mre  properly  articles  of  commerce ;  and  3dly,  The 
rearing  and  management  of  animals.  To  thefe  we 
ihall  add,  as  conneded  with  all  the  branches  of  agricul- 
tare,  a  (hort  defcription  of  the  mod  ufual  modes  of  fen- 
cing and  enclofing  lands  for  cattle  and  other  obje&s  of 
httibandry^ 


PART 
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PART  L 

OF  THE  CULTIVATION  OF  VEGETABLE  FOOD. 


OiU:?»tion  "CTTTE  fiiall  confider  this  branch  of  the  fubjedi  under 
bles^vided  ^  ^     foxxT  divifious.    In  the  firft  we  (hall  prefent  to 


^^^^  the  reader  a  ftatcmcnt  of  the  mod  ufeful  inftruments  of 
agriculture.  2dly,  We  ihall  ftate  the  mode  of  prepariag 
land  for  cropping,  by  removing  the  phyfical  obftru£ii6hs 
to  agriculture,  and  reducing  tlie  foil  into  a  proper  ftate. 
3dly,  We  (l)aii  explain  the  culture  of  particular  plants, 
and  the  practices  of  huibandry  conne£ked  with  it ;  and, 
laftly.  We  fliall  ftate  the  principles  and  operations  of  the 
horfchocing  or  drill  huft)andry. 


SECT,   I. 

INSTRUMENTS  OF  HUSBANDRY. 

The  inftruments  employed  in  agriculture  arc  vari- 
ous ;  as  the  plougli,  the  harrow,  the  roller,  &c,  which 
are  again  diverfificd  by  various  conftru£tions  adapted  to 
particular  ufes. 

I.  Of  Ploughs. 

The  plough      Tlie  plough  is  a  machine  for  turning  up  the  foil  by 

the  action  of  cattle,  contrived  to  favc  the  time,  labour, 

I  and 
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«Ad  expence,  which,  without  this  inftrument,  muft  havelnftruments 
been  employed  in  digging  the  ground,  and  fitting  it  for      dry. 
receiving  all  forts  of  feeds.  •     ^ 

Amidil  all  the  varieties  which  can  occur  in  the  man- 
ner of  ploughing  the  ground,  arifmg  from  difference  of 
foil,  local  habits,  and  other  caufes,  there  is  dill  a  fame- 
nefs  in  the  ta(k  which  givts  a  certain  uniformity  to  the 
chief  parts  of  the  inftrument,  and  (hould  therefore  fur- 
nifh  principles  for  its  conftru£lion.  There  is  not,  per*  an  Inftru- 
haps,  any  invention  of  man  that  more  highly  merits  our  grcatcft  va- 
utmoft  endeavours  to  bring  it  to  perfcflion  ;  but  it  has  "**^* 
been  too  much  negleded  by  thofe  perfons  who  iludy 
mechanics,  and  has  been  confidered  as  a  rude  tool,  un- 
worthy of  their  attention.  Any  thing  appears  to  them 
fufficicnt  for  the  clumfy  talk  of  turning  up  the  ground  ; 
and  they  cannot  imagine  that  there  can  be  any  nicety 
in  a  bufinefs  which  is  fuccefsfuUy  performed  by  the  ig- 
norant peafant.  Others  acknowledge  the  value  of  the 
machine,  and  the  difficulty  of  the  fubjed  ;  but  they 
think  that  difficulty  infuperable,  becaufe  the  operation 
is  fo  complicated,  and  the  refiftances  to  be  overcome 
fo  uncertain,  or  fo  little  underftood,  that  we  cannot  dif- 
covcr  any  unequivocal  princip\p,  and  muft  look  for  im- 
provement only  from  experience  or  chance. 

But  thefe  opinions  are  ill  founded.  The  difficulty  is 
indeed  great,  and  it  is  neither  from  the  ignorant  far- 
mer nor  the  rude  artift  that  we  can  expeft  improvement. 
It  requires  the  ferious  confideration  of  the  moft  accom- 
plifhed  mechanician  \  but  from  him  we  may  expeft  im-  and  may 
provement.  We  have  many  data  :  we  know  pretty  dif-cd. 
tindly  what  preparation  will  fit  the  ground  for  being 
the  proper  receptacle  for  the  feed,  and  for  fupporting 
and  nourifliing  the  plants  i  and  tliough  it  is,  perhaps, 

inipoffible 
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iDftrnm^nesimponible  to  bring  it  into  this  ftatc  by  the  operation  of 

^Iry       any  inftrumeni  of  the  plough  kind,  we  know  that  fome 

^     ~  ploughs  prodigioufly  excel  others  in  reducing  the    ftiff 

ground  to  that  uniform  crumbling  ft  ate  in  which  it  can 

be  left  by  the  fpade«     The  imperfeCiions  of  their  per* 

formance,  or  what  yet  remains  to  be  done  to  bring  the 

ground  to  this  ftate,  is  diftitifily  underflood.     It  fcems, 

then  I  a  deicrminate  problem  (to   ufe  the   language  of 

mathematicians)i  becaufe  the  operation  depends  on  tlic 

invariable  laws  of  mechanical  nature. 

Thf^  t3i(k         It  will   therefore  be   very  proper  under  this,  article, 

k  perform*.  ^^  afcertain,  if  poflibie,  what  a  plough  in  general  ought 

to  bcj  by  defcribing  diftintlly  its  talk,     This  will  fur©- 

ly  point  out  a  general  fonti^  the  chief  features  of  which 

muft  be  found  under  every  variety  that  can  arife  from 

particular  circumftances. 

The  plough  performs  its  tafk,  not  by  digging,  but  by 
being  pulled  along.  We  do  not  aim  at  immediately  re- 
ducing the  ground  to  that  friable  and  uniform  ftate  into 
which  we  can  bring  it  by  the  fpade  ;  but  we  wifh  to 
bring  it  into  fuch  a  ftate  that  the  ordinary  operations  of 
the  feafon  will  complete  the  taflc. 

For  this  purpofe,  a  flice  or  fod  muft  be  cut  off  from 
the  firm  land.  This  muft  be  ftioved  to  one  fide,  that 
the  plough  and  the  ploughman  may  proceed  in  their 
labour  5  and  the  fod  muft  be  turned  over,  fo  that  the 
grafs  and  ftubble  may  be  buried  and  rot,  and  that 
frefli  foil  may  be  brought  to  the  furface  ;  and  all  muft 
be  left  in  fuch  a  loofe  and  open  condition,  that  it  may 
quickly  crumble  down  by  the  influence  of  the  weather, 
without  baking  into  lumps,  or  retaining  water.  The  firft 
office  is  performed  by  the  coulter,  which  makes  a  perpen- 
dicular cut  in  the  ground.  The  point  of  the  fock  follows 

this. 
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this,  and  its  edge  geta*  under  the  Ibd,  and  lifts  k  up.lnf^ruments 
While  lifting  it  up,  it  alfo  heels  it  over,  away  from  the      dry. 
firm  land.   The  mouldboard  comes  laft,  and  puihes  it  a- ' 
fide,  and  gradually  turns  it  over  as  far  as  is  required. 

The  general  form  of  the  body  of  a  plough  is  that  phtc  XI. 
of  a  wedge,  or  very  blunt  chiffel,  AFEDBC,  (fig.  i.)>j^rm  3^ 
having  the  lower  corner  D  of  its  edge  confiderablythc  plouglu 
more  advanced  than  the  upper  comer  B  ;  the  edge 
BD  and  the  whole  back  AFDB  is  the  fame  perpendi- 
cular plane ;  the  bottom  FDB  approaches  to  a  trian^ 
gular  form,  acute  at  D,  and  fquare  at  F ;  the  fur- 
bce  BC£D  is  of  a  complicated  (hape,  generally  hol- 
low, becaufe  the  angle  ABC  is  always  greater  than 
FDE  :  this  confequence  will  be  eafily  feen  by  the  ma- 
thematician. The  back  is  ufually  called  the  land  side 
by  the  ploughman,  and  the  bafe  FDE  is  called  the 
SOLE,  and  F£  the  heel,  and  BC£D  the  mould-* 
BOARD.  Laftly,  The  angle  AFE  is  generally  fquare, 
or  a  right  angle,  fo  that  the  fole  has  level  both  as  to 
length  and  breadth. 

By  comparing  this  form  with  attention,  the  reader Advantagra 
will  perceive  that  if  this  wedge  is  pulled  or  pufhed 
along  in  the  dirc£tion  FD,  keeping  the  edge  BD  always 
in  the  perpendicular  cut  which  has  been  prcvioufly  made 
by  the  coulter,  the  point  D  will  both  raife  the  earth  and 
ftiove  it  to  one  fide  and  twill  it  over ;  and,  when  the 
point  has  advanced  from  F  to  D,  the  fod,  which  former- 
ly refted  on  the  triangle  DFE,  will  be  forced  up  along 
the  furface  BCED,  the  line  DF  rifing  into  the  pofition 
D/,  and  the  line  EF  into  the  pofition  E/. — Had  the 
bottom  of  this  furrow  been  covered  with  a  bit  of  cloth, 
this  cloth  would  be  lying  on  the  mouldboard,  in  the  po- 
fition DyE :  the  flice,  thus  deranged  from  its  former 

Vol.  L  P  fituatioa, 
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inftnimentsfituation^  wUl  have  a  (hape  fomethhig  like  that  reprefent* 
diy.     edmfig.  2. 

^     In  as  much  as  die  wedge  raifcs  the  earth,  the  earth 
prefles  down  the  wedge  $  and  as  the  wedge  poflies  thtf 
cartli  to  the  right  hand,  the  earth  prefles  the  wedge  to 
the  left ;  and  in  this  manner  the  plough  is  fbonglf  prleC- 
fed,  both  to  the  bottom  of  the  furrow  by  its  fole,  and  al- 
fo  to  the  firm  land  by  its  back  or  land  fide.    In  fliort,  k 
is  ftrongly  fqueezed  into  the  angle  formed  along  the  luie 
FD  (fig.  I.)  by  the  perpendicular  plane  a  b  DF  and  die 
horizontal  plane  FDE ;  and  in  this  manner  the  furro|r 
becomes  a  firm  groove,  dire£bing  the  motion  of  die 
plough,  and  giving  it  a  refilling  fupport,  by  which  it  call 
perform  all  parts  of  its  taflc.     We  beg  our  readers  to 
A  funda-   keep  this  circumftnnce  conftantly  in  mind.     It  evident- 
maxim  in    ly  fuggefts  a  fundamental  maxim  in  the  conftrudion, 
n*^  q°""    .namely,  to  make  the  land  fide  of  the  plough  an  exaft 
a  plough,   plane,  and  to  make  the  fole,  if  not  plane,  at  lead  ftraight 
from  point  to  heel.     Any  projedion  would  tear  up  the 
fupporting  planes,  deftroy  the  direfting  groove,  and  ex- 
pend force  in  doing  mifchief. 

This  wedge  is  feldom  made  of  one  piece.  To  give  it 
the  necefTary  width  for  removing  the  earth  would  re- 
quire a  huge  block  of  timber.  It  is  tliereforc  ufually 
framed  of  feveral  pieces,  which  we  (hall  only  mention 
in  order  to  have  the  language  of  the  art.  Fig.  3.  repre- 
fents  the  land  fide  of  a  plough,  fuch  as  thofe  made  by 
James  Small  at  Rofebank,  near  Foord,  Mid  Lothian. 
Tfic  feveral  The  bafe  of  it,  CM,  is  a  piece  of  hard  wood,  pointed 
Slouch.  *  before  at  C  to  receive  a  hollow  flioeing  of  iron  CO^ 
called  the  sock,  and  tapering  a  little  towards  the  hind- 
er end,  M,  called  the  heei..  This  piece  is  called  the 
HEAD  of  the  plough.     Into  its  fore  part,  juft  behind  the 
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feck,  is  mortifed  a  floping  poft,  AL,  called  the  SHEATB,lnft«»ments 
the  front  of  which  is  worked  (harp,  forming  the  edge  of  dry. 
the  wedge.  Nearer  the  heel  there  is  mortifed  another 
piece,  PQ,  floping  far  back,  called  the  stilt,  ferving 
for  a  handle  to  the  ploughman.  The  upper  end  of  the 
flieath  is  mortifed  into  the  long  beam  RH,  which  pro- 
je£ts  forward,  almofl  horizontally,  and  is  mortifed  be- 
hiiid  into  the  (lilt.  To  the  fore  end  of  the  beam  are 
die  cattle  attached.  The  whole  of  this  (ide  of  the  wedge 
is  fdhioned  into  one  plaiti  furface,  and  the  intervals  be« 
tween  the  pieces  are  filled  up  with  boards^  and  common- 
ly covered  with  iron  plates.  The  coulter,  WFE,  is 
firmly  fixed  by  its  ihank,  W,  into  the  beam,  rakes  fon- 
ward  at  an  angle  of  45^  with  the  horizon,  and  has  its 
point  E  about  fix  inches  before  the  point  of  the  fock. 
It  is  brought  into  the  fame  vertical  plane  with  die  land 
fide  of  the  plough,  by  giving  it  a  knee  outward  imme* 
diately  below  the  beam,  and  then  kneeing  it  again  down* 
WarcL  It  is  further  fupported  on  this  fide  by  an  iron 
ftay  FH,  which  turns  on  a  pin  at  F,  pafles  through  an 
eye-bolt  I  on  the  fide  of  the  beam,  and  has  a  nut  fcrew- 
^  on  it  immediately  above.  When  fcrewed  to  its  pro- 
per flopc,  it  is  firmly  wedged  behind  and  before  the 
Ihank.  Fig.  4.  reprcfcnts  the  fame  plough  viewed 
From  above.  ST  is  the  right  hand  or  fmall  (lilt  fixed 
to  the  infide  of  the  mouldboard  LV. ; 

Fig.  5.  feprefents  the  bottom  of  the  wedge.  CM 
ia  the  head,  covered  at  the  point  by  the  fock.  Juft  be-r 
Kind  the  fock  there  is  mortifed  into  the  fide  of  the  head 
a  fmaller  piece  DB,  called  the  wreft,  making  an  angle 
of  16®  with  the  land  fide  of  the  head,  and  its  out  fide 
edge  is  in  the  fame  ftraight  line  with  the  fide  of  the 
fock.     From  the  point  to  the  heel  of  the  head  is  about 
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Inftrumwrtsjj  inches,  and  the  extreme  breadth  of  the  heel  is  about 
dry.    '  nine.     The  fide  of  the  wedge,  called  the  furrow  fide,  \s 

*  formed  by  the  mouldboard,  which  is  either  made  of  » 

block  or  plank  of  wood,  or  of  a  thick  iron  plate. 

Socks.  ^^^  fock  drawn  in  this  figure  is  called  a  spear  $ociC<9 

and  is  chiefly  ufed  in  coarfe  or  ftony  ground,  which  r^^ 
quires  great  force  to  break  it  up.     Another  form  of  tlm^ 
fock  is  reprefcnted  in  fig.  6.  of  the  fame  plate.    This  i-^ 
called  a  feather  sock,  and  has  a  cutting  edge  C^K 
on  its  furrow  fide,  extending  back  about  ten  iocfaety  an^:^ 
to  the  right  band  or  furrow  fide  about  fix.     The  ofe  ci^^ 
this  is  to  cut  the  fod  below,  and  detach  it  from  tlL<^*B 
ground,  as  the  coulter  detaches  it  from  the  unploiighe  ^ 
land.     This  is  of  great  ufe  when  the  ground  it  boon  ^^ 
together  by  knotted  roots,  but  it  is  evident  that  it  < 
not  be  ufed  to  advantage  in  very  ilony  ground.     In  j 
ncral,  the  feather  fock  is  only  fit  for  ground  which  1 
been  under  tolerable  culture  (  but  it  greatly  facilitat^^^ 
the  labour  of  fcparat'uig  the  fod.     It  may  reafonably  \:^'^ 
aikcd,  why  tlie  feather  is  not  much  broader,  fo  as  to  cu^t 
tlie  whole  breadth  of  the  furrow  ?     This  is  fometim^^^s 
done.     But  we  mud  rccolle£^  that  the  fod  is  not  on^Kly 
to  be  pulhed  afide,  but  alfo  to  be  turned  over.     If         i^ 
were  completely  detached  by  the  feather,  and  chance 
at  any  time  to  break  on  the  back  of  the  fock,  it  won 
only  bo  puihcd  iifuio ;  but  by  leaving  a  little  of  the  {cz::^ 
uncut,  it  is  hold  fall  below  while  it  is  fhoved  afide  abo\" 
which  cannot  fail  to  twift  it  round.     As  the  wreft  aa 
vanccs,  it  oalUy  dcllroys  the  remaining  connexion,  whic 
in  general  is  very  flight  and  crumbling. 

Troprr  ^''*^*  breadth  of  the  folo  at  the  heel  determines  tl^^'^ 

I»ic4.iti,  o:  width  ot  the  furrow.     Nine  inches  will  give  enough  ^       ®^ 
riwrn  fur  a  horfe  or  nun  to  walk  in.     A  greater  bread'       "* 

is 
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»  of  no  ufe,  and  it  expends  force  in  pufhing  the  earth  Inft^m^nti 
ifide.  It  is  a  miftake  to  fup.  ofe  that  a  broad  foiegives  ,iry. 
more  room  for  the  turned  flice  to  (land  on ;  for  what-f  ^ 
ever  is  the  breadth  of  the  furrow,  the  fucceffive  ilices 
will  be  left  at  their  former  diftances,  becaufe  each  is 
(ho?ed  afide  at  the  fame  diftance.  When  the  breadth 
of  a  flice  exceeds  its  depth, .  and  it  is  turned  on  its  fide, 
it  will  now  ftand  on  a  narrow  bafe,  but  higher  than  be- 
fore,  and  therefore  will  ftand  loofer,  which  the  farmers 
dcfire.  But  in  this  cafe  it  generally  falU  on  its  back 
before  it  has  been  far  enough  rcmored,  and  is  then 
piiihed  afide,  and  left  with  the  grafly  fide  down,  which 
it  not  approved  of.  On  the  other  hand,  when  the  depth 
confiderably  exceeds  the  breadth,  the  fods,  now  turned 
oo  dieir  fides,  muft  be  fqueezed  home  to  the  ploughed 
hnd,  which  breaks  them  and  tofles  them  up,  making 
rough  work.  In  wet  clay  foil,  this  is  alio  apt  to  knead  them 
txigedier.  On  the  whole,  it  is  beft  to  have  the  breadth 
and  depth  nearly  equaL  But  all  this  is  workmanlhip, 
and  has  no  dependence  on  the  width  of  the  fole  behind. 

Wc  have  already  faid  that  the  fole  is  generally  level  it  (hcmld. 
fiom  right  ta  left  at  the  heel.  This  was  not  the  cafe^  ^^"^ 
fannerly,  but  the  wreft  was  confiderably  raifed  behind. 
It  refulted  from  this  form,  that  the  furrow  was  always 
flollower  on  the  right  fide,  or  there  was  left  a  low  ridge 
of  unftirred  earth  between  the  furrows.  This  circum- 
ftance  alone  was  a  bad  pradice;  for  one  great  aim  of 
pbugfaing  is  the  renewal  of  the  fuperficial  foil.  In  this 
way  of  ribbing  the  furrows,  the  fod  tumbles  over  as 
Ibon  as  it  is  puflied  to  the  top  of  the  rib  on  the  right 
fjfibena  made  by  the  plough  j  the  firmeft  parts  of  it 
fall  undermoft,  and  the  reft  crumbles  above  it,  making 
tfie  work  appear  neat ;  whereas  it  is  extremely  unequal, 

P3  ^\ 


a30k  micncB  or* 

Inftmmentsahd  what  moft  needs  the  irifiuence  of  the  weather  to 

of  Huftftn- 

dry.      crumble  it  down  b  flickered  from  it.    Add  to  thefe 
'  circumftances,  that  the  hoUow  is  a  receptacle  for  water,^ 

with  a  furface  which  can  retain  it,  having  been  confix 
Hdated  by  the  preffure  of  the  plough.  For  all  thefe  rea« 
fons,  therefore)  it  feems  adviiabk  to  form  die  fiuroW 
with  a  fiat  or  level  bottom)  and  therefore  to  keep  the 
heel  of  the  wreft  as  low  as  the  heel  of  the  head.  For 
the  £unereafon  it  is  propet  to  hold  the  plough  with  die 
land  fide  perpendicular)  and  not  to  heel  it  over  to  that 
fide)  as  is  frequently  done,  producing  the  (ame  ribbed 
furrow  as  an  ill  formed  fole. 
length  of  There  is  great  variety  o£  opinions  about  the  length 
the  plough,  ^f  ^g  plough.  If  conGdered  merely  as  a  pointed  inftn** 
nient,  or  even  as  a  cutting  inftrument  a£iing  obliquely 
on  a  given  length  of  fed)  there  can  be  no  doubt  but 
that  it  will  be  more  powerful  as  it  is  longer :  that  iS)  it 
will  require  Icfs  force  to  pull  it  through  the  ground. 
But  it  mu(t  alfo  fliove  the  earth  afidC)  nnd  if  we  double 
its  length  we  caufe  it  to  acl  on  twice  as  much  earth  at 
once  •,  for  when  the  plough  has  entered  as  far  as  the 
heel,  the  whole  furrow  fide  is  adliog  together  in  pufli- 
ing  the  earth  to  the  fide.  Now  it  is  found,  that  the 
force  neceflary  for  pufliing  a  mafs  of  earth  horizontally 
along  die  rough  ground  is  nearly  equal  to  its  weight. 
It  would  feem,  dierefore,  that  nothing  is  to  be  gained 
by  making  the  bafe  of  the  plough  of  a  great  length,  ex- 
cept a  greater  facility  in  making  the  firft  penetration) 
and  this  is  chiefly  performed  by  the  coulter  and  fock  5 
and  a  grCat  length  renders  the  plough  heavy  and  cum- 
bcrfomC)  and,  by  caufing  it  to  aft  long  on  the  fod, 
tends  to  knead  and  cake  it. 

Nodiing  very  prccife  can  be  oflTered  on  this  fubjedi. 

Some 
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Some  fenfible  advantage  i^   derived  by  making   the  in^^incnta 
plough  taper,  efpecially  forward,  where  it  zGts  as  a  bo-      dry. 
ring  and  cutting  inftrument ;  and  for  this  purpofe  it  is        ' 
convenient  to  give  the  coulter  a  flope  of  45  degrees,  sw  of 
(This  has  alfo  the  advantage  of  throwing  up  the  ftones^*'^*^^**^*^' 
and  roots,  which  it  would  othcrwife  drive  before  it  feather. 
through  the  firm  ground.)    And  for  the  fame  rcafon 
the  edge  of  the  feather  has  a  great  ilope,  it  being  10 
inches  long  and  only  fix  inches  broad.  .  But  if  we  pur-*. 
file  this  advsintage  too  far,  we  expofe  ourfelves  to  ano^ 
dier  riik.     It  is  fometimes  neceiTary  to  hetel  over  the 
pbugh  to  the  right  in  order  to  get  over  fome  obftruc** 
tion.     In  doing  this,  the  coulter  is  necefiari^y  raifed  for 
a  monient,  and  the  flanting  cut  now  made  by  the  feather 
becon^  the  diredmg  groove  for  the  plough.     When 
the  feather  has  a  very  long  flope,  this  groove  has  force 
enough  to  guide  the  whole  plough  ;  and  it  is  almoft  im-* 
poifible  for  the  ploughman  to  prevent  it  from  running 
out  of  the  ground  to  the  land  fide  *.     llie  feather^ 
therefore,  fiiould  not  exceed  ten  or  twelve  inches  in 
length. 

But  to  return  to  the  length  of  the  plough,  from  which 
this  obfervation  has  diverted  us  a. little,  we  muft  add,, 
diat  a  long  plough  has  a  great  advantage  in  the  ileadi- 
dincls  of  its  motion,  having  a  much  more  extenfive  fup- 
port  both  on  the  land  fide  and  below,  and  being  there- 
fore lefs  affe^ied  by  its  inequalities.  Accordingly  they 
are  now  made  confiderably  longer  than  formerly ,  and 
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•  This  is  often  felt  with  the  excellent  plough  defcribcd  by  Mr  Af- 
hnthnot  of  Surry,  in  the  Tranfadions  of  the  Society  for  the  Encourage- 
PC9X  of  Arti,  &.C.  Londtn. 
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Ini^ments  j  j  inches  has  been  aflumed  as  a  proportion  to  9  inches 
dry.      of  breadth,  in  conformity  to  the  mod  approved  ploughs 
^        now  in  ufe. 
Thcmould.     We  come  now  to  treat  of  the  mouldboard.     This  i^ 
the  mod  delicate  part  of  the  plough,  and  is  to  be  f< 


in  the  greatcft  variety  in  the  works  of  different  artifts^ 
each  of  whom  has  a  noftrum  of  great  value  in  his  < 
opinion.     It  is  here  indeed  that  the  chief  refiftances  arc     s 
exerted  and  mud  be  overcome;  and  a  judicious  form  o^tf 
this  part  of  the  plough  may  diminidi  them  coniideraUy^^ 
while  it  performs  the  work  in  the  bed  manner.     With- 
out  pretending  to  fay  that  the  different  refidances  ar 
fufceptible  of  an  accurate  determination,  we  can  ftili 
draw  fufficient  information  from  palpable^ruies  of  me— — 
chanics  to  dhcfk  us  to  what  would  be  nearly  the  beft^^ 
poflible  form  for  a  moiildboard.     The  tafk  to  be  per— — 
formed  is  to  raife,  pufti  afide,  and  turn  over  to  a  certaioF 
degree,  a  fllce  already  cut  off  from  the  firm  ground.  A^- 
we  cannot  provide  for  every  inequality  of  the  cohefioii 
or  tenacity  of  the  earth,  our  fafed  way  is  to  confidcr  ir 
as  uniform  :  the  weight  of  it  is  always  fo.     As  we  can- 
not provide  for  every  proportion  between  the  tenacity 
^nd  the  weight,  we  mud  take  an  average  or  medium 
proportion  which  is  not  far  from  that  of  equality.   Con- 
ceiving the  (lice  at  fird  as  only  tenacious,  and  without 
wjcight,  it  is  an  cafy  problem  to  determine  the  form 
which  fliall  give  it  the  intended  twid  and  removal  with 
the  fmallcd  force.    In  like  manner  we  can  proceed  with 
a  (lice  that  has  weight  without  tenacity.     It  is  equally 
cafy  to  combine  both  in  any  proportion  ;  and  it  is  ea- 
fied  of  all  to  m.ikc  this  combination  on  the  fuppofttion 
of  equality  of  weight  and  cohcfion.     Suppofing  the  (lice 
like  a  britk,  \vc  kiiov/  that  it  requires  the  grcatcd  force 

to 
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to  begin  to  raife  it  on  one  edffe,  and  that  the  ftrain  be-IiAmBKntt 

of  Fiiftmn- 
comes  lefs  as  it  rifes,  till  its  centre  of  gravity  is  perpen*      dry. 

dicularly  above  the  fupporting  angle.  It  requires  no''  '^  * 
force  to  raife  it  further ;  for  on  puftiing  it  beyond  this 
pofition,  it  would  fall  over  of  itfelf,  unlefs  withheld  by 
die  tenacity  of  what  is  not  yet  raifed.  But  on  confider- 
ing  the  form  or  plan  of  the  fock,  we  find  that  while  the 
weight  of  the  fod  refifts  mod  ftrongly,  there  is  lefs  of  it 
in  this  fituation  adually  rifing,  and  this  nearly  in  the 
iame  proportion  with  the  labour  of  raifing  it ;  and  we 
fee  that  after  the  fod  has  attained  that  pofition  in  which 
it  is  ready  to  fall  over,  it  has  reached  the  wider  part  of 
the  wreft,  and  is  now  pufhcd  afide,  which  requires  near- 
ly die  fame  force  as  to  raife  it :  and  this  continues  tm 
the  end  of  the  operation* 

When  we  take  all  thefe  circumftances  into  confidera^ 
tion,  it  appears  probable,  that  the  compound  refiftance 
does  not  change  much  from  firft  to  laft.  If  this  be 
really  the  cafe,  it  is  an  undoubted  maxim  that  the 
whole  operation  fhould  proceed  equably :  if  it  does  not^ 
diere  muft  be  fome  part  of  the  fod  that  makes  a  refift- 
ance greater  than  the  medium ;  and  as  the  refinances 
in  all  this  clafs  of  motions  increafe  nearly  as  the  fquares 
•f  the  velocities  with  which  they  are  overcome,  it  is 
ciemonitrable  that  we  fhall  lofe  power  if  we  render  them 
^uiequal.  » 

Hence  we  deduce  this  maxim,  That  as  the  plough  orf-Howtot^ 
^«ii«/  through  equal /paces  f  the  twift  and  the  lateral  Jli^  °"" 
^ng  of  the  fed  Jbould  increafe  by  equal  degrees.  And 
*His  determines  a  priori  the  form  of  the  mouldboard. 
This  principle  occurred  to  Mr  James  Small,  a  plough- 
'"Uker  in  Berwickfhire,  and  he  publifhed  a  treatife  on 
^  fttbjedl  in  1784.     He  has  given  fcveral  methods  for 
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Inftrnmentscoriftniaing  mouldboards,  which  he  fuppofes  are  in 
dry.      conformity  to  his  principle ;  but  being  merely  2  country^ 
'        artifty  and  unacquainted  with  fcience,  hia  rules  do  not 
produce  mouldboards  having  this  property  of  equable 
operation,  although  they  do  not  deviate  fax  from  iu 
His  book  is  a  very  ufeful  and  inftni£bive  performaxKC^ 
and  level  to  the  capacity  of  thofe  for  whom  it  is  intend- 
ed ;  and  we  have  here  availed  ourfelves  of  the  author'^ 
information  on  many  points. 

The    high   charafier   which   Small's  pkmghs  have- 
maintained  for  28  years  is  a  ilrong  argument  for  the- 
truth  of  the  maxim.     We  fhall,  therefore,  give  fuch  in— 
ftrudions  as  will  enable  any  intelligent  workman   toi^ 
conftrudi  fuch  a  mouldboard  without  any  rifle  of  bil^ 
ure ;  and  if  future  theory  or  experience  Oioold  difco--^ 
ver  any  error  in  the  principles  from  which  this  maxin»- 
is  deduced,  by  (bowing  that  either  the  weight,  Ac  te«-* 
nacity,  or  the  lateral  refiftance,  is  exerted  according  to 
a  different  law  from  what  has  been  aflumed,  the  direc—- 
tions  to  be  given  are  of  fuch  a  nature  that  they  adapts: 
themfelves  with  precifion  to  thefe  changes  of  principle^- 
and  will  ftill  produce  a  perfe£t  and  efEcacious  ploughs 
Our  readers  will  readily  acknowledge  that  this  is  gain-' 
ing  a  great  point ;  becaufe  at  prefent  the  inftrument  is^ 
tonftrucled  very  much  at  random,  and  by  a  guefs  oF 
tic  eye. 

Plitc  \I  ^'^^  "^  "^^^'  return  to  the  wedge  formerly  made  ufe 
of  for  illullrating  the  aftion  of  the  plough.  Suppofe 
it  placed  in  a  furrow  already  ploughed,  and  that  the 
Ipacc  before  tho  line  FE  (fig.  i.),  which  is  fquare  from 
the  line  of  motion  FD,  is  covered  with  a  piece  of  doth 
or  carpet,  and  that  the  point  of  the  wed^  enters  upon 
it  at  F,  and  advances  to  D-     It  will  evidently  raife  tht 

cloth, 
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cloth,  which  will  now  cover  the  fide  of  the  wedgeilnftrements 
fonning  the  triangley*  D£.    The  line/  D  is  what  for-      ^^^ 
merly  lay  in  the  angle  along  the  line  FD,  and/  E  f*^"  ^JT^CT^ 
merlf  lay  on  F£.     It  is  this  line  FE,  therefore,  that 
we  are  to  raife,  fhove  afide,  and  twift  round,  by  equal 
degrees,    while  the    plough  advances   through  equal 
fpaces. 

Now,  if  the  length  DF  of  the  plough-wedge,  recW 
dned  from  the  point  of  the  fock  to  the  heel,  be  33 
mdies^  and  the  breadth  F£  behind  be  9  inches,  the 
angle  DEF  or  DE/will  be  nearly  74^.  The  conftruc- 
tion  of  the  f urtow  fide  of  the  plough  is  therefore  redu- 
ced to  this  very  fimple  problem,  «  To  make  the  angle 
DE/  turn  equably  round  the  axis  DE,  while  the  angu- 
faf  point  L  advances  equably  from  D  to  E. 

This  will  be  done  by  means  of  the  following  very  Defcriiytias 
fimple  tool  or  inftrument.  Let  IHFK  (fig.  7.)  be  aft,^*^^- 
piece  of  hard  wood,  fuch  as  oak,  a  foot  long,  three  ^^^'^  ^'^ 
inches  broad,  and  an  inch  thick.  Plant  on  this  ano- 
ther piece  BHFC  of  the  fame  breadth,  four  inches  long, 
and  half  an  inch  thick.  This  will  leave  beyond  it  a  flat 
8  inches  long.  We  (hall  call  this  the  Jlock  of  the  in- 
ftrument. Let  ABC  be  a  piece  of  clean  oak  half  an 
inch  thick,  20  inches  long,  and  3  inches  broad  at  the 
end  EC.  Let  this  be  fafhioned  like  the  ftyle  of  a  fun- 
dial,  having  its  angle  ABC  74**.  Let  it  have  a  part  BCE 
fquare,  to  the  extent  of  4  inches  from  C,  and  the 
reft  EA  worked  into  the  form  of  a  ftraiglit  flcnder  rod* 
Let  EFG  be  a  femicircle  of  clean  plane  tree,  or  of  me- 
tal, 4  inches  radius  :  faften  this  by  fmall  fcrews  to 
die  fquare  part  of  the  (lyle  CE,  fo  that  its  centre  may 
be  at  C.  Let  this  femicircle  be  divided  into  1 80  de- 
grees, and  numbered  from  G  along  the  arch  GFE,  fo 

that 
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Inftrutnfnts  that  o?  may  be  at  G»  and  180®  at  E.  Lcttbisftyfo 
4rj.  and  femicircle  turn  round  tlie  line  BC  by  means  of 
■  (mall  hinges.  This  inftrument  may  be  called  the 
mouldboard  gage,  or  protradlor^  When  the  ftile  is 
folded  dovn  on  the  (lock  BIK,  the  point  G  will  be  at 
F ;  and^  when  it  is  raifed  up  to  any  angle>  the  degrect 
will  be  pointed  out  on  the  femicircle  by  the  ftraight 
edge  CF* 

Nothing  can  be  more  obvious  than  the  mannef  oC 
employing  this  hiftrument,  once  we  have  determined  thc^ 
mod  proper  podtion  for  the  fod  when  the  work  is  com- 
pleted*   Now  it  feems  to  be  the  opinion  of  the  moft  iiw 
tcUigent  fanners,  that  the  bed  pofition  of  the  fod  is  tha^ 
reprefented  in  fig.  r.  Plate  XII. 
Proper  po-      Fig.  ureprefents  a  fe£lion  of  the  ground  and  tlu; 
tiiefod.      working  parts  of  the  plough,  as  viewed  by  ^  perfoa 
Plate  xn.  (landing  ftraight  before  it.      ABDC  is  the  unplougbcA 
ground,  and  WB  die  coulter,  kneed  in  Small's  manner* 
FGKB  is  the  fcclion  of  the  plough  (or  rather  of  the 
whole  fpace  tlirough  which  the  plough  has  pafled,  foi; 
no  part  of  the  plough  has  this  feftion).     HOFE  is  ther 
fedion  of  a  dice,  puilied  afide  and  turned  over,  (b  as  K^ 
kan  on  the  next.     HE  is  that  fide  of  the  (lice  whidw 
formerly  lay  on  KB.     EF  is  the  fide  cut  off  by  the  coul-^ 
tor ;  and  FO  is  the  upper  or  graffy  fide.     The  lower 
comers  are  fuppofcd  to  be  a  little  bruifed  inwards^  as. 
muA  generally  happen. 

The  fod  is  puflied  9  inches  to  the  right  hand,  and 
it  leans  ^vith  its  graffy  fide  on  tlie  preceding  furrow^ 
ill  an  angle  of  about  50  degrees.  In  this  pofition  the 
grafs  is  turned  down  fo  as  to  rot ;  and  there  is  a  hol- 
low loft  below  to  allow  the  rain  water  to  run  freely 
off,  and  to  receive  the  earth  as  it  crumbles  down  by 
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Ae  weather :  and  if  the  harrow  is  drairged  acrofs  thefelnftn™*"* 

,      of  HuQiMi* 
Ttdges,  it  diftribntes  along  the  furface  the  mould  which      dry. 

was  formerly  at  the  bottom.  The  fod  has  got  a  twift  pi^^/xn. 
of  130  degnees:  but  it  is  evident,  that  after  it  has 
been  turned  90  dcgrecsi  or  even  a  little  before  this, 
it  is  ready  to  fall  over  of  itfelf.  It  is  fufficient,  there- 
fore, that  it  be  turned  90  degrees  when  the  heel  of  the 
wrcft  has  reached  it,  and  the  remainder  of  the  twift 
is  giTcn  to  it  by  the  wing  or  flap  of  the  mouldboard. 
This,  then,  dictates  to  us  the  manner  of  applying  the 
inftnunent. 

.  Divide  the  edge  DE  (fig.  2.)  of  the  wreft,  or  of  a 
lath  nailed  on  it,  into  90  equal  parts,  and  continue  the 
divifions  backwards  to  G  in  the  fame  line  to  130.  Num- 
ber the  divifions  backwards  from  the  point  of  the  fock  % 
then  place  die  protraifior  on  the  edge  of  the  wreft  with 
the  point  B  of  fig.  7.  Plate  XI.  at  the  90th  divifion  (fig.  2. 
Pbte  XU.);  that  is,  juft  at  the  heel,  with  the  ftock  under 
die  wreft,  and  the  ftile  raifed  to  90%  and  prefs  it  home  to 
die  joint,  fo  that  the  ftock  may  be  fquare  to  the  edge,  and 
dien  the  ftyle  will  be  in  the  pofidon  fuiting  that  part  of 
tbe  mouldboard.    In  tike  manner  Aide  the  ftock  forwards  How  to 
to  the  ^oth  divifion,  and  lower  the  ftyle  to  8o<>,   and  it^^i^. 
will  have  the  pofition  which  fuits  that  part  of  the  mould- ^oa^^ 
board.     In  the  fame  way  Aide  it  forward  to  70,  60,  50, 
^c.   and  lower  the  ftyle  to  70°,  60°,  50°,  &c.  and  we 
fliall  have  the  pofition  for  thefe  feveral  parts  of  the 
<nouldboard ;  and  thus  it  may  be  formed  to  the  very 
point  of  the  fock,  becaufe  the  ftraight  edge  of  the  wreft 
«nay  be  continued  fo  far.     A  block  of  wood  may  be 
fcewed  to  fit  thcfe  feveral  pofitions  of  the  protra^ior 
<^ylc  I  and  thus,  when  placed  with  its  ftraight  edge  on 
^hc  outer  line  of  the  wreft,  and  cut  away  behind  in  the 

laud- 
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lAftnunentslandrflde  plane,  will  be  the  exaft  (hape  of  the  ploueh^ 

•fHulbtn.  J  ;  ,,      .^  .     ,       ,    .  1,       .  r 

dry.      wedge.     It  would  rife  up  indeed  into  a  tall  piece  of 
'        fingular  (hape,  gradually  tapering  down  to  the  p<Hnt  of 
the  fock  y  but  when  cut  off  parallel  to  the  ground,  at 
the  height  of  about  1 2  inches,  it  will  form  the  mould* 
board,  the  front  or  edge  of  the  (lieath,  and  the  whole 
back  of  the  fock  except  the  featlier,  which  is  an  extra* 
Pfatexn.  ncous  piece.    The  wing  or  flap  of  the  mouldboard  is 
formed  in  the  fame  manner,  by  Aiding  the  ftock  of  the 
protrailor   to  100,  no,  120,    130,    and  opening  die 
ftile  to  100%  no*,  120°,  130^     This  will  extend  die 
top  of  the  mouldboard  to  about  22  or  23  inches  ;  but 
the  lower  part  of  the  wing  mud  be  cut  away,  becaufe 
it  would  pufli  the  fod  too  far  afide  after  it  has  got  the 
proper  twift.     The  form  of  this  part  fhould  be  fuch  i» 
would  exa£tly  apply  itfelf  to  a  plank  fet  at  the  heel  o£ 
the  wrefl,  parallel  to  the  land  fide  of  the  head,  and  lean^ 
ing  outward  40  degrees.     This  will  be  very  nearly  th^ 
cafe,  if  it  be  made  a  fweep  fimilar  to  the  edge  of  the 
(heath.     Fig.  3.  is  a  refemblance  of  the  furface  of  the* 
mouldboard  :  AD  being  the  edge  of  the  iheath,  E  the 
heel  of  the  wreft,  and  EBC  tlie  wing  or  flap.     When 
cut  through  in  a  perpendicular  dircdtioii,  the  fef^ion  m 
hollow  -,  if  cut  horizontally  it  is  convex  -,  and  if  in  the 
direftion  CE,  making  an  angle  of  74**  with  ED,  it  is. 
ftraight.     If  the  protraftor  be  fet  on  it  at  D,  and  gnU" 
dually  flidden  backwards,  the   mouldboard  will  gradu* 
ally  open  die  (lyle,  and  the  flylc  will  Ikim  its  whole  fur* 
face  without  any  vacuity  between  them. 

This  form  is  given  to  the  mouldboard  on  the  autho* 

rity  of  die  fuppofition  that  the  funi  of  tlie  refi (lances 

arifmg  from  weight   and   tenacity  remains  pretty  con- 

flaiit  in  its  whole  Icngdi.     'Hiis  cannot  be  a(Hrmed  with 

I  con(idence 
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confidence  in  any  cafe,  and  is  by  no  means  true  in  alL  loftmnacstt 

.  .  .     ofHuAtn- 

In  fttff  clay  foils  the  efFeds  of  tenacity  prevail,  and  in  ^ry. 
light  or  CTumbling  foils  the  weight  is  the  chief  rciift-  ' 
ance.  The  advantage  of  this  mode  of  conftru&ion  is, 
that  it  <:an  be  adapted  to  any  foiL  If  the  difficulty  of 
Ctttting  and  raifing  the  fod  is  much  greater  than  that 
of  flioving  it  afide  and  turning  it  over,  we  have  only  to 
make  the  rife  and  twift  more  gentle  towards  the  point  piate  XXL 
cf  the  fock,  and  more  rapid  as  we  advance ;  and  it  is 
eafy  to  do  this  according  to  any  law  of  acceleration  that 
we  pleafe.  Thus,  inftead  of  dividing  the  edge  of  the 
wreft  D£  (fig.  4.)  continued  to  G  into  130  parts, 
draw  a  line  G  g  perpendicular  to  it,  and  draw  fome 
eurve  line  D  g  convex  towards  DO,  and  divide  this  in* 
to  equal  parts  in  the  points  10,  20,  30,  40,  &c. ;  and 
then  draw  perpendiculars  to  the  wreft  edge,  cutting  it 
in  10,  ao,  30,  40,  &c.  and  apply  the  protrador  to 
Aefe  points.  It  is  evident  that  the  divifions  of  the  wreft* 
line  are  bigger  at  D,  and  grow  gradually  lefs  towards 
G;  and  therefore,  becaufe  each  has  10^  more  twift 
than  the  preceding,  the  twift  will  be  more  rapid  as  it  ' 
approaches  the  end  of  the  mouldboard.  This  curve 
may  be  chofen  fo  as  to  produce  any  law  of  acceleration. 
On  the  contrary,  we  produce  a  retarded  or  diminifiied 
twift  by  making  the  curve  concave  towards  DG,  as  re- 
prefented  by  the  dotted  curve. 

The  mathematical  reader  wiU  obferve,  that  this  con-* 
ftru£lion  aims  at  regulating  the  twift  round  the  line  of 
the  wreft .  ED.  This  does  not  produce  precifely  the 
fame  regulation  round  the  line  FD,  which  is  the  line  of 
the  plough's  motion,  and  of  the  fod's  pofition  before  it 
is  ploughed  over.  The  difference,  however,  is  not  worth 
attending  to  in  a  matter  fo  little  iufceptible  of  prcci- 

fion- 
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inftniiiieBttfion^    Butthe  twift  round  the  line  FD  maybe  regiibfii* 

di^.     ed  according  to  any  law  by  this  inftrument  with  equd 

.'        facility.    Inftead  of  placing  the  (lock  of  the  protraftor 

fquaie  with  the  edge  of  the  wreft,  it  may  be  placed 

Ikte  XL   fquare  with  the  land  fide  of  the  plough.    T91II0  diia^ 

draw  a  line  BL  (fig.  8.)-  aciofs  the  (lock  from  the 

point  By  making  the  angle  LBC  16% 'and  put  a  brafs  pirn 

at  L,  making  a  hole  in  the  ftyle  that  it  may  not  be  pre* 

Tented  from  folding  down.     Then,  in-ufing  the  in^ 

ftrument,  let  the  points  B  ^pd  L  reft  againftthe  edge  of 

the  wrefty  and  proceed  as  direfied. 

A  ftill  greater  variety  of  forms,  and  accommodation 
to  particular  views,  with  the  fame  general  dependence 
on  principle,  will  be  procured  by  giving  the  rod  BA 
a  motion  round  B  in  the  plane  of  the  ftyle,  fo  as  to  form 
a  ftyle  of  a  variable  angle. 

A  tool  may  even  be  conftru£led  in  which  the  rod  B  A 
might  be  a  cutting  knife :  aiid  the  wliole  may  be  led 
along  by  a  fcrew,  while  this  knife  turns  round  accord- 
ing to  any  law,  and  would  gradually  pare,  away  the 
mouldboard  to  the  proper  form. 

Thus  have  we  reduced  tlie  fafliioning  die  operative 
part  of  the  plough  to  a  rule  which  is  certain.  We  do 
not  mean  by  this,  that  a  mouldboard  made  according  to 
the  maxim  now  given  will  make  the  beft  pofTible  plough; 
but  we  have  given  a  rule  by  which  this  part  of  the 
plough  can  be  made  unequivocally  of  a  certain  quality  by 
every  workman,  whatever  this  quality  may  be,  and  this 
without  being  obliged  to  copy.  No  defcription  of  any 
curve  mouldboard  to  be  met  witli  in  books  has  this  ad- 
vantage ;  and  we  fay  that  this  rule  is  capable  of  any 
fyftematic  variation,  eitlier  with  refpc£l  to  the  width 
of  furrow,  or  the  quantity  or  variation  of  its  twift.    Wc 

have 
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karve  therefore  put  it  in  the  power  of  any  intelligent  Inftmmentt 
perfon  to  make  fuch  gradual  and  progreiTive  changes  as      dry. 
may  fenreto  bring  this  nioft  ufefui  of  all  inftruments  to '  "   ' 
perfeQion.     The  angle  of  the  head  and  wreft,  and  the 
curve  for  dividing  the  wreft-line,  can  always  be  exprefled 
in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  defcription  of  the    working   parts    of  a  Method 
plough,  and  dire&ions  for  giving  it  the  moft  effeaivepf^^K 
form,  it  will  not  be  improper  to  confider  a  little  its  mode  adUon. 
of  a£Hon,  with  the  view  of  attaining  a  more  diilin^l 
conception  of  what  is  done  by  the  ploughman  and  the 
cattle,  and  to  direct  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  i.),  we  fee  that^IatcXI. 
It  is  prefled  down  at  the  point  D,  and  as  far  back  along 
^le  mouldboard  as  its  furface  continues  to  look  upward, 
^Hat  is,  ail  the  way  to  the  heel  of  the  wreft.     Behind 
Aia,  die  perpendicular  fe£iions  of  the  mouldboard  over- 
hung, and  look  downward-,  and  here,  while  preffing 
**own  die  fod,  the  plough  is  preflTed  upwards.     Thefe 
^>wo  preiTures  tend  to  twift  the  plough  round  a  tranf- 
^erfc  line  fomewhcre  between  the  heel  and  the  point. 
*he  plough  therefore  tends  to  rife  at  the  heel,  and  to 
*^n  its  point  deeper  into  the  ground.     Upon  the  whole, 
^^e  prefiure  downwards  is  much  greater  than  the  upward 
P^eflurc.     It  is  exerted  over  a  much  greater  fpace,  and 
**  greater  in  moft  parts  of  that  fpace.     Behind,  very 
**^tle    downward   preiTure  is    neceflary,    the  fod  being 
^'^^y  to  fall  down  of  itfelf,  and  only  requiring  a  gentle 
*^uch  to  lay  it  in  a  proper  pofition. 

In  like  manner  the  plough  is  prefled  backward  by  the 
^^ftance  made  to  the  coulter  and  fock,  and  part  of  the 
^efiftance  made  to  the  floping  fide  of  the  mouldboard  : 

Vol.  I.  Q  ^"^ 
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land  it  is  prefled  to  the  left  by  the  ocher  pent  of  tbe  ptcf- 
fore  on  the  fock  and  mouldboaxd. 

All  tfaefe  prefliires  mad  be  balanced  by  the  joint  ac« 
tion  of  the  cattle,  the  refiftance  of  the  \^t^^t^m^^  and  die 
refiftancc  of  the  &nn  ground  on  the  left  hand  or  hnd 
r!de. 

It  IS  the  action  of  the  cattle,  exerted  on  that  point  to 
wtiich  they  are  attached,  which  prodoces  all  thefe  {nrf* 
fures.  It  is  demonllrated  by  the  principles  c»f  aiedHh 
nics,  that  this  force  muft  not  only  be  equal  to  the  mcia 
or  compound  force  of  thefe  refifting  preflures»  bat  mnt 
alfo  be  in  the  oppofite  dire£tion. 

It  b  further  demonllrated,  that  if  a  body  be  dn^ged 
through  iny  refifting  fubftance  by  a  force  a£ting  on  lOf 
point  O,  and  in  any  diredion  whatever  GH,  and  icaUf 
mores  uniformly  in  that  direction,  the  force  exerted  ex* 
a£ily  balances  the  refiftances  which  it  excites,  both  as 
to  quantity  and  d:re£lion :  And  if  the  body  adTances 
without  turning  round  the  point  by  which  it  is  diag* 
ged,  the  refiftances  on  one  fide  of  this  point  are  in  tipir 
librio  with  thofe  on  the  oppofite  fide. 

And,  laftly,  it  is  demonftrated,  that  when  this  eqoi* 
librium  is  obtained,  it  is  indifferent  to  what  point  in  i^ 
line  GH  the  force  is  applied.  Therefore,  in  fig.  3* 
the  force  zCting  in  the  diredion  HO  nuy  eitbei 
be  applied  to  the  point  of  the  beam  H,  or  to  the 
point  N  of  the  coulter,  or  to  the  point  O  of  the 
fock. 

Wlicn  therefore  a  plough  advances  fteadily,  rcqu*'* 

ing  no  effort  of  the  ploughman  to  direfl  it,  if  the  U<** 

patcXn.  ^f  draught   OM  (fig.  5.)  be    produced   backwards  ^ 

the  point  G  of  the  mouldboard,  that  point  is  the  pl^c^ 

tound  which  all  the   refiftances   balance   each  ocb^' 

Xbis 
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This  point  may  be  called  the  centre  ofrefifiance  and  the  tnftrunienta 

^  ^    „.  "^     •^'^  ofHu(ban- 

^    centre  ofattton.  dry. 

It  would  be  of  importance  to  determine  this  point        ' 

by  principle ;  but  this  can  hardly  be  done  with  preci* 

fion  even  in  a  plough  of  a  known  form  :  and  it  is  im- 

poffible  to  do  it  in  general  for  all  ploughs^  becaufe  it 

is  different  in  each.     It  even  varies  in  any  plough  by 

every  variation  of  the  proportion  between  the  weight 

and  the  cohefion  of  the  fod.     We  fee  how  it  can  be 

fQund   experimentally  in  any  given  uniform  fod,  viz. 

by  producing  backwards  the  line  of  draught.     Then, 

if  the  draught  rope,  inftead  of  being  fixed  to  the  muzzle    « 

<rf  the  beam,  were  fixed  to  this  point,  and  if  it  were 

puUed  in  the  fame  direction,  the  plough  would  continue 

to  perform  its  work  without  any  aflidance    from  the 

pk>ughman,   while  the   fod   continued    uniform.     But 

the  fmalleft  inequality  of  fod  would  derange  the  plough 

fo  as  to  make  it  go  entirely  out  of  its  path.     Should 

the  refinances  between  G  and  D  prevail,  the  plough 

Hfould  go  deeper,  which  would  increafe  the  refinances 

on  that  fide  where  they  already  exceed,  and  the  plough 

'     would  run  dill  deeper.     Should  the  refiilances  behind 

G  prevail,  the  heel  would  be  preiied  down,  and  the 

point  would  rife,  which  would  dill  farther  dedroy  the 

equilibrium,  and,    producing  a  greater  deviation  from 

the  right  path,  would  quickly  throw  the  plough  out  of 

the  ground. 

For  thefe  reafons  we  mud  not  think  of  attaching  the 

draught  to  the  centre  of  refidance  5  but  mud  contrive 

a  point  of  draught,  fuch  as  ftiall  redore  the  plough  to 

its  proper  pofition  when  it  has  been  driven  out  of  it  by 

any  obdru£lion. 

The  muzzle  or  end  of  the  beam  is  a  point  which  will  Muzzle  of 
_  11    the  beam. 

Q  2  completely 
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Inftramrnucompletelj  fiut  OUT  puTpofe.    Forfuppofcs  that  the  fft- 
dry.      fiftance  on  the  back  of  the  fock  has  prevuled,  and  tbo 

Plate  XIL  P^oug^  MNFD  (fig*  5.)  has  taken  the  pofition  mnf  d 
reprefented  by  the  dotted  lines*  the  draught  line  GMO 
is  brought  down  into  the  pofidon  g  m  q,  diverging  a 
little  from  GMO,  and  meeting  the  mouldboard  in  a 
point  ^  confiderably  before.  G.  By  this  means  the  re* 
fiftances  en  the  hinder  fide  of  g  are  increafed,  and  tliofe 
before  it  are  diminiflied,  and  the  plough  quickly  xe* 
gains  its  fofiner  pofition* 

^^!^P^^  From  thdfe  obfervations  it  is  phun,  that  whatever  is 
the  fituation  of  tl>e  centre  of  refiftance,  the  point  of 
draught  may  be  fo  chofen  that  the  adion  of  the  cattk 
(hail  be  dire&ly  oppofed  to  the  refiftance  of  the  ground* 
and  that  moreover  the  plough  (liall  have  no  tendency 
either  to  go  deeper  or  to  run  out.  Tliis  is  the  ufe  of 
the  apparatus  at    the   point   of  the    beam   called  the 

Piatt  XI.  muzzle,  reprefented  at  H  (fig.  4.)  It  turns  round  a 
bolt  i  through  the  beam,  and  can  be  ftopped  at  any 
height  by  another  pin  k  put  through  die  holes  in  the 
arch  /  m.  A  figure  is  given  of  the  muzzle  immediately 
below,  as  it  appears  when  looking  dovm  on  it.  The 
eye  to  which  the  draught  rope  is  hooked  is  fpread  out 
horizontally,  as  (liown  by  HK,  and  has  feveral  notches 
O  in  it,  to  either  of  which  the  hook  can  be  applied. 
Tliis  ferves  to  countera£^  any  occafional  tendency  which 
the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  (leadily,  without  any  ef- 
fort of  the  ploughman,  it  is  faid  to  be  in  trim,  and  to 
fwim  fair ;  the  prcffure  before  and  behind  tlie  centre  of 
a£lion  being  in  cquilibrio  with  each  other.  In  order 
to  learn  whether  a  plough  will  be  in  this  manner  under 
mairagement,  hook  tlie  draught  rope  as  high  as  poflible. 

In 


la  this  ftate  die  plough  (hould  have  a  continual  ten*  laftnuMiK 

iencj  to  rife  at  the  heel,  and  even  to  run  a  little  into      ary 

tfce  gvoond.    Then  hook  the  rope  as  low  as  poflible.  Qf  ^^  '  ^ 

Hie  jrfoagh  (hould  now  prefs  hard  on  the  furrow  with  plough  in 

tke  heel,  and  have   fome  tendency  to  run  out  of  the    "^ 

grevnd.    If  both  thcfe  are  obferved,  the  plough  is  pro- 

poif  conftru£led  in  tlus  refped  5  if  not,  it  muft  be  al- 

t9ed»  eirfaer  by  changing  the  pofition  of  the  fock  or 

tiiat  of  die  beam.     Loweriqg  the  end  of  the  beam  will 

^mred  Ae  tendency  of  the  plough  to  go  deeper ;  the 

nifing  the  point  of  the  fock  will  aifo  have  the  fame  ef- 

feft.    But  it  is  of  confiderable  importance  not  to  take 

At  point  of  the  fock  out  of  the  plane  of  the  fod,  and 

it  11  much  better  to  make  the  alteration  by  the  beam. 

The  flope  of  the  coulter  has  a  confiderable  efie<^,  but 

k  caanoc  be  phced  very  far  from  the  inclination  of  45^ 

'  without  the  ri(k  of  cluing  the  plough  by  driving  the 

mots  and  ftones  before  it.     It  is  of  great  confequcncc 

to  have  the  coulter  fit  exadily  in  the  direction  of  the 

pkmgh's  motion  ;  if  it  is  in  any  other  direction,  it  will 

fOwerfuUy  twift  the  plough  into  its  own  track.     As 

it  muft  be  fixed  in  the  middle  of  the  beam's  thicknefs 

to  have  ftrength,  it  is  removed  a  little  from  the  plane 

-of  the  land  fide,  and  it  was  the  ufual  pradice  to  point 

It  to  the  left  below  to  compenfate  for  this ;  but  this  by 

no  means  removes  the  difpofition  to  twift,  and  it  ex- 

poTes  to  the  rifk  of  catching  a  ftone  between  its  point 

and  that  of  the  fiock,  which  muft  now  be  driven  for- 

^irard  through  the  firm  ground  at  a  great  expence  of 

UNHir  to  the  cattle.     Mr  Small  has  very  ingenioufly 

remedied  this,  by  giving  the   coulter  a  ftiort  knee  to 

^  left  immediately  below  the  beam,  and  thus  point- 

Q  3  iPg 
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flnuoentsing  it  downu^ard 
Hufban-  ^ 
dry.       ng.  I.  Plate  XII. 


Inftnunents  Jng  it  downu-ards  in  the  plumb  of  the  land  fide.    See 

of  Hufban-  '^ 


■V 


It  is  not  without  its  ufe  to  know  the  abfolnte  force 
neceflary  for  tilling  the  ground.  TTiis  has  been  fre- 
quent] ]r  meafured  with  a  fpring  fteelyard.  One  of 
Smairs  ploughs  worked  by  two  horfes,  and  employed 
in  breaking  up  ftiiF  land  which  had  been  ploughed  be* 
fore  winter,  and  much  confolidated  by  the  rainsy  le- 
quired  a  force  of  36olbs.  avoirdupois ;  and  we  may 
(late  this  as  the  ordinary  rate  of  fuch  work  ;  but  OM^ 
derately  firm  fod,  under  good  culture,  requires  at  a 
medium  32olbs. 

As  we  wifli  to  embrace  every  opportunity  of  render* 
ing  this  work  ufcful  to  the  public,  we  (hall  conclude 
this  article  with  an  account  of  a  plough  which  has 
been  recommended  to  public  notice  by  the  Scots  High- 
land Society  as  extremely  proper  for  a  hilly  country. 
The  inventor,  the  Rev.  Alexander  Campbell  minifter 
of  Kilcalmonill  in  Argylefliirc,  was  honoured  with  the 
Society's  gold  medal,  value  25 1. 
Plate  XII.  A,  the  fock  (fig.  6.);  the  land  fide  of  which  fup- 
gyicniirc  pli*-*3  the  plnce  of  the  coulter,  and  the  fole  of  it  fcrves 
|) lough.  f^Y  ^  feather  ;  it  is  1 8  inches  long,  and  is  made  of  a 
plate  of  iron  1 2  inches  broad  when  finiflied,  and  fome- 
what  under  half  an  inch  thick. — B,  the  head ;  to  be 
made  of  iron  in  a  triangular  form,  4  inches  broad  by  2 
inches  at  the  thickeft  part.  There  are  5  inches  of  the 
head  fixed  in  the  fock. — C,  the  beam,  4  inches  thick 
by  5  inches  deep,  gradually  tapered  thinner  j  the  length 
6  feet. — E,  the  flieath,  mud  be  of  the  fame  thicknefs 
with  the  beam  above  and  the  head  below,  and  is  5 
inches  broad.  An  iron  fcfew-bolt  connects  the  beam 
^nd  head  behind   the  (heath. — F,   the  handles  are  b 

maJ<^ 


AGRICULTURC  247 

made  that  the  fflopc  of  the  mouldboard,  which  is  fixed  lnft™nw»ts 

of  Huibaiw 
to  one  of  them,  may  be  the  longer  and  more  graduaL      dry. 

They  arc  5  feet  8  inches  long,  and  2  feet  4  inches        ' 
afunder  at  the  ends.         G,  the  mouldboard,  confifts  of 
7  rounded  (licks  2  inches  in  diameter;  the  covert  of 
them  is  in  the  plane  of  the  fole,  the  reft  in  fucceflion 
clofe  to  each  other  above  it.  •  This  makes  the  mould- 
board  14  inches  broad.    To  prevent  any  earth  from  get- 
ting  over  the  mouldboard,  a  thin  deal  4  or  5  inches  broad 
is  fixed  above  it*    The  mouldboard,  land-fide,  and  fole 
of  the  plough,  are  clad  with  iron.*-tThe  length  is  20  « 

inches  :  this^ded  to  18  inches,  the  length  of  the  fock, 
makes  die  length  from  point  to  heel  3  feet  2  inches.-^ 
The  muzzle  or  bridle  OPH  is  alfo  of  a  more  conveni-  > 
ent  and  better  conftrudion  than  thofe  commonly  in  ufe. 
JBy  means  of  the  fcrew  pins  at  L  and  M  different  d^ 
grees  of  land  may  be  given  to  the  plough ;  the  iron  rod 
XJI  being  thereby  moved  fidewife  in  the  focket  lif, 
and  up  and  down  by  OP.  The  rod  is  30  inches  long, 
one  broad,  and  half  an  inch  thick.  It  is  hooked  into  a 
-  fcrewbolt  at  H.  Two  inches  of  the  rod  projed^  at  N, 
in  the  form  of  an  eye,  before  the  muzzle,  to  receive  the 
hook  of  the  crofstree. 

The  advantages  of  this  plough  are  faid  to  be  :  It  is 
not  fo  liable  to  be  interrupted  or  turned  out  of  its  courfe 
by  flones,  roots,  &c.  as  other  ploughs  are ;  nor  does  it 
dip  fo  deep  as  to  be  liable  to  be  broken  by  large  ftones 
or  flags.     The  motion  of  the  muzzle  is  alfo  thought  an 
improvement.      Another  advantage  it  has  over  other 
ploughs  is,   its  not  being  fo  liable  to  be  choked  up  by 
ftubble,  &€•     This  we  underftand  to  be  its  chief  ex- 
cellency, and  an  obje£k  much  defired  in  the  conftruo- 
6on  of  the  plough.     Upon  the  whole,  we  are  informed, 

Q  4  that; 
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Iftftrumentsthit  this  plough  is  lighter,  lefs  ^xpeniiTe,  and  lefs  liable 

f)^.    '  to  go  out  of  trim,  than  the  ordinary  plough,  and  that 

'■^   '  ■    with  it  two  horfes  can  plough  land  which  requires  four 

with  any  other  plough. 
Objc<f^ions       Such  are  faid  to  be  the  adyantaees  of  this  conftruc- 

to  Its  con.  .  ° 

ftruAioiu  tion  ;  but  we  cannot  help  expreffing  our  apprehenfioa, 
that  the  uniting  the  coulter  and  feather  at  the  point  di 
the  fock  will  expofe  the  plough  to  great  riiks  of  being 
put  out  of  order.  When  the  upright  edge  ftrikes  a 
ftoiie  obliquely,  cfpeciaily  on  die  land  fide,  it  muft  be 
vio!^it!y  twifted  round  the  point  of  the  head;  and, 
hav:rig  but  a  moderate  thickncfs  at  this  part,  may  be 
broken  or  permanently  twifted.  The  plough  will  then 
be  continually  running  out  of  its  dire^iion  :  and  we  ap- 
prehend that  this  defed  cannot  be  amended  without 
taking  off  the  fock  and  putting  it  in  the  fire.  When  a 
coulter  is  bent  by  the  fame  caufe,  the  ploughman  can 
either  re£iify  it  by  altering  the  wedging,  or  he  c^n 
ftraighten  it  in  the  field  \  and  it  muft  be  obferved,  that 
the  plough  oppofes  much  lefs  refiftance  to  the  derange- 
ment of  this  fort  of  coulter  than  of  the  common  one. 
In  the  common  coulter  the  ftrain  docs  not  fo  much  tend 
to  twift  the  plough  round  the  line  of  its  motion^  as  to 
prefs  it  wholly  to  landward.  The  refiftance  to  this  is 
great  j  but  a  very  moderate  force  will  twift  it  round  its 
line  of  motion.  In  either  cafe,  if  the  blow  be  given  in 
that  point  of  the  coulter  where  tlic  draught  line  crofles 
it,  there  will  be  no  twift  of  the  whole  plough,  but  the 
^  point  of  the  plough  will  be  forced  horizontally  to  or 

from  the  land.  When  the  blow  is  out  of  this  line,  the 
ftrain  tends  to  twift  the  beam  or  the  plough.  Experi- 
ence will  determine  which  of  the  two    is    the    moft 

hazardous. 
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Kazardous*     Models  of  tliefe  plouglis  are  to  be  feen  in  Inftruncoti 
the  hall  of  the  Highland  Society.  °    ^^ 

The  plough  conftrudked  in  tlie  following  manner  is '      ^    ^^ 

boots 

(till  the  moft  common  and  the  mod  generally  underftoodploagk 
in  Scotland ;  and,  if  properly  made,  is  the  beft  for  an- 
fwering  all  purpofes,  when  only  one  is  ufed ;  though 
others  are,  perhaps,  more  proper  on  fome  particular  oc» 
cafions. 

The  parts  of  which  this  plough  is  compofed,  are,  i>fcnptiaA 
the  head,  the  beam,  the  fheath,  the  wreft,  the  mould- *^J^^^^**** 
boards  the  two  handles,  the  two  rungs,  the  fock,  and 
the  coulter ;  the  two  lad  are  made  of  iron,  and  all  the 
reft  of  wood. 

The  HEAD  is  defigned  for  opening  the  ground  below,  piste  L 
The  length  of  the  head  from  A  to  B  is  about  20  inches,  ^^'  *' 
and  tlie  breadth  from  A  to  D  above  five  inches ;  C  is 
the  point  upon  which  the  fock  is  driven,  and  the  length 
froni  B  to  C  is  about  fix  inches  ;  a  is  the  mortife  into 
mrhich  the  larger  handle  is  fixed,  and  b  is  the  mortife 
into  which  the  (heath  is  fixed. 

The  head  is  that  part  of  the  plough  which  goes  in 
the  ground  j  therefore  the  fliorter  and  narrower  it  is, 
the  fri&ion  will  be  the  lefs,  and  the  plough  more  efifily 
drawn ;  but  the  longer  the  head  is,  the  plough  goes 
more  fteadily,  and  is  not  fo  eafily  put  out  of  its  direc- 
tion by  any  obflru^ions  that  occur.  Twenty  inches  is 
confidered  as  a  mean  length ;  and  five  inches  as  the  inoft 
convenient  breadth. 

The  SHEATH  E  is  driven  into  the  mortife  B,  and  rig.  li 
thus  fixed  to  the  head  A  B.     It  is  not  perpendicular  to 
the  head,  but  placed  obliquely,  fo  as  to  make  the  angle 
formed  by  the  lines  AB  and  EB  about  60  degrees.    The 
ikeath  is  about  1 3  inches  long,  befides  what  is  driven 

into 
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i0ftnimentsiiito  the  moftife  h  (fig.  I.);  about  three  inches  bnxuL 
drj.      :ind  one  inch  thick. 

'  The  flieath  is  fixed  to  the  mouldboard,  as  in  Plate  II. 

fig.  5.  £,  in  the  fame  manner  as  the  wreft  is  fixed  to 
the  head  in  Plate  I.  fig.  4. 

The  MOULDBOARD  is  defigned  to  turn  oyer  the 
earth  of  the  furrow  made  bj  the  plough ;  and  it  is  ob- 
Tious^  that^  according  to  the  pofition  of  the  (heath,  the 
mouldboard  m*iU  turn  over  the  earth  of  the  furrow  more 
or  Icfs  fuddenly.  Befides,  when  it  forms  a  lefs  angle 
with  the  head  than  60  degrees,  the  plough  is  in  great 
danger  of  being  cbckedj  as  the  farmers  term  it. 

lltteL  The  krger  handle,  FA,  is  fixed  to  the  head,  by 

driving  it  into  the  mortife  a  (fig.  i.)  It  is  placed  in 
the  fame  plane  with  the  head;  and  its  length  from 
AF  is  about  five  feet  four  inches,  and  its  diameter  at 
the  place  where  it  is  fixed  to  the  beam  is  about  two 
inches  and  a  half,  and  tapers  a  little  to  the  top  F. 
About  ten  iiKhcs  from  A,  there  is  a  curve  in  die 
handle,  which,  when  F  is  raifed  to  its  proper  height, 
makes  the  lower  part  of  it  nearly  parallel  to  the  fbeauh 
Elk  This  curve  is  defigned  to  ftrengthen  the  handle^ 
The  proper  pofition  to  the  handle  is,  when  the  top  F  is 
al>out  three  feet  two  inches  higher  than  the  bottom  of 
the  head  AB. 

The  longer  tho  handles,  the  plough  is  the  more  eafily 
manAgod,  l>ecauie  the  levers  are  more  diftant  from  the 
centre  of  motion.  The  higher  the  top  of  the  handles, 
the  plough  is  the  more  eafily  raifed  out  of  the  ground, 
provided  thoy  bo  no  higher  than  the  lower  part  of  a 
man*s  broall. 

y»g,  6.  The    nuAM    is  fixed  to  the  larger  handle  and  the 

flieath,  .\A  ot"  which  arc  placed  in  the  fame  plane  witl 

th^ 
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the  head.    The  length  of  it,  from  H  to  I,  is  about  fixInftrumentB 
feet;  its  diameter  is  about  four  inches.     When  the      dry. 
{riou^  is  in  the  ground,  the  beam  ihould  be  juft  high        ^      ^ 
enough  not  to  be  incommoded  by  any  thing  on  the 
furface. 

The  pofitlon  of  the  beam  depends  on  the  number  of 
cattle  in  the  plough.  When  two  horfes  are  yoked,  the 
beam  (hould  be  placed  in  fuch  a  manner  as  to  make  the 
perpendicular  diftance  betwixt  the  bolt-hole  of  the  beam 
and  die  plane  of  the  head  about  21  inches ;  when  four 
horfes  are  yoked,  two  a-breaft,  this  diftance  ihould  on^ 
be  about  18  inches. 

The  SOCK,  BP,  is  fixed  to  the  end  of  the  head,  Plate  1. 
and  is  about  two  feet  long.  In  fitting  the  fock  to  ^^  * 
the  head,  the  point  ought  to  be  turned  a  little  to  the 
land  or  left  fide ;  becaufe  otherwife  it  is  apt  to  come 
out  of  the  hnd  altogether*  When  turned  to  the  left,  k 
likewife  takes  off  more  land ;  when  turned  upwardSf 
ihe  plough  goes  (hallow ;  and  when  downwards,  it  goes 
deeper. 

The  COULTER  is  fixed  to  the  beam,  and  is  about  two  Fig. «. 
feet  ten  inches  long,  two  inches  and  a  half  broad,  (harp 
at  the  point  and  before,  and  thick  on  the  back^  like  a 
knife.  It  is  fixed  and  direded  by  wedges,  fo  as  to 
make  the  point  of  it  equal  to,  or  rather  a  little  before* 
the  point  of  the  fock,  and  upon  a  line  with  the  left  fide 
of  the  head.  This  oblique  pofition  enables  it  to  throw 
roots,  &c.  out  of  the  land,  which  requires  lefs  force 
dian  cutting  or  pufhing  them  forward. 

The  WREST,  BD,  is  fixed  to  the  head,  and  is  about  ^^S-  T- 
2$  inches  long,  two  broad,  and  one  thick.     It  is  fixed 
to  the  head  at  B,  in  fuch  a  manner  as  to  make  tlic  angle 
contained  between  the  lines  AB  and  BD  about  2^  de- 
grees* 


« 
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The  wreft  is  feidom  or  oerer  placed  in  the  fame 
iry.  pbne  wkh  the  head,  but  gradually  rai£ed  from  the  place 
where  it  is  fixed  to  it;  that  is,  from  B  to  K,  as  in  fi^ 
7.  The  pofition  of  the  wreft  decerminet  the  nature  of 
the  furrow.  When  the  wreft  is  wide  and  low  fiet,  the 
fiinrow  is  wide ;  and  when  it  is  narrow  and  h^  fet» 
the  furrow  is  narrow. 
fUtell.  Fig.  I.  reprcfcnts  the  two  handles^  fixed  togedicr 
by  the  t^'O  rungs.  The  larger  handle  has  already  been 
defcribed  ;  the  lefler  one  is  a  few  inches  ihoiter^  and 
does  not  require  to  be  quite  fo  ftrong.  The  diftance  of 
the  handles  at  the  little  rung  depends  on  the  pofition  of 
the  wreft.  Their  diftance  at  M  and  P  is  about  two 
feet  fix  inches.  The  lefler  handle  is  fixed  to  the  mould- 
board  at  M,  fig.  4.  and  to  the  wreft  KB,  at  L. 

Fig.  5.  reprefents  the  plough  complete,  by  joimag 
together  fig.  8.  Plate  I.  and  fig.  4.  Plate  IL  in  the  iheadi 
KB.  Tlie  wreft  BK  is  fuppofed  to  make  an  angle  with 
the  head  AB  as  in  Plate  I.  fig.  4.  and  the  handles  joined 
together  as  in  Plate  IL  fig.  i. 

After  having  given  fuch  a  particular  defcription  of 
all  the  parts  and  proportions  of  the  Scots  jdough,  it  will 
rafilv  appear  how  it  feparates,  raifes,  and  turns  OTerthe 
r.irth  of  the  furrow.  If  it  had  no  coulter,  the  earth 
wo\ilcl  open  above  the  middle  of  the  fock,  and  in  a  line 
hefore  tlx?  flieath  -,  but  as  the  coulter  opens  the  earth 
in  ;i  line  with  the  left  fide  of  the  head,  if  the  foil  has 
niiy  tohcfion,  the  earth  of  the  furrow  will  be  wholly 
i.nl.'cl  iiom  the  left  fide,  and,  as  the  fock  moves  for- 
w.itil,  will  be  thrown  on  the  right  fide  of  the  flieath, 
.mil  liy  the  cafting  out  of  the  mouldboard,  or  the  rai- 
liM)f,  nl  ihe  wreft,  will  be  turned  over. 
Tlif*  liKiuLR,  or  MUZZLE^  is  another  article  belong- 
ing 
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ifig  to  the  plough.    It  U  fixed  to  the  end  of  the  beam,  Inftmniaiiii 
and  the  cattle  are  yoked  by  it.    The  muzzle  commonly      diy. 
ttfed  is  a  curved  piece  of  iron,  fixed  to  the  beam  by  z       "  '  ^ 
bolt  through  it.    ABC  is  the  muzzle^  AC  the  bolt  by 
which  it  is  fixed  to  the  beam  ;  D  is  the  fwingle-tree  or 
crofji-tree,  to  which  the  traces  are  fixed ;  and  B  is  a 
hook,  or  cleekf  as  it  is  commonly  called,  which  joins  the 
muzzle  and  fwingle-tree. 

Some  ufe  another  kind  of  muzzle,  ABCD.  It  is  fix*  P^^te  IT. 
ed  to  the  beam  by  two  bolts,  and  has  notches  by  which  '^*  ^ 
the  cleek  of  the  fwingle-tree  may  be  fixed  either  to  tht 
right  or  the  left  pf  the  beam.  There  are  alfo  different 
holes  for  the  hind  bolt  to  pafs  through,  by  which  the 
draught  may  be  fixed  either  above  or  below  the  beasu 
AD  u  the  fore  bolt  upon  which  the  muzzle  turns  {  on 
SC  are  four  notches,  betwixt  any  two  of  which  the 
cleek  of  the  fwingle-tree  may  be  fixed.  When  the 
cleek  is  fixed  at  B,  the  plough  is  turned  towards  the 
firm  land,  and  takes  off  a  broader  furrow ;  and  when 
fixed  at  C,  it  is  turned  towards  the  ploughed  land* 
mnd  takes  off  a  narrower  furrow.  £  and  F  are  the  holes 
on  each  fide  through  which  the  hindmoft  bolt  paffes. 
When  the  bolt  is  put  through  the  higheft  two,  thefe 
lu>le9  being  thereby  brought  to  the  middle  of  the 
beam,  the  fore  part  of  the  muzzle  ia  raifed  above  the 
beam,  and  the  plough  is  made  to  go  deeper;  and 
when  put  through  the  loweft  two,  the  fore  part  of  the 
muzzle  is  funk  below  the  beam,  and  the  plough  is 
made  to  go  (hallower.  This  muzzle  may  be  fo  con- 
liru£led  as  to  have  the  fame  play  with  the  common  one. 
A  U  the  end  of  the  beam  ;  B  a  plate  of  iron  funk  into  Fig.  i*. 
It,  and,  with  a  fim.lar  one  in  the  other  fide,  is  rivetted 
iato  it  by  bolts  ;  C  is  the  muzzle  fi^^  to  thefe  plates 
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inftramenuof  iron  by  a  bolt,  which  bolt  may  be  put  through  amy 
aiy.      of  the  holes  marked  on  the  plate  B.     From  the  con- 
•        ftrudlion  of  this  muzzle  it  is  plain,  that  it  has  the  fame 
play  with  the  common  one,  and  that  by  it  the  land  of 
the  plough  may  be  altered  at  pleafure. 
Properties       Of  all  forms,  that  of  the  Scots  plough  is  the  iitteft 
^^e^cotsf^j.  breaking  up  ftiflF  and  rough  land,  efpecially  where 
(tones  abound  \  and  no  lefs  fit  for  ftrong  clays  harden* 
ed  by  drought.     The  length  of  its  head  gives  it  a  firm 
hold  of  the  ground  ;  its  weight  prevents  it  from  being 
thrown  out  by  ftones ;  the  length  of  the  handles  gives 
the  ploughman  great  command  to  diredi  its  motion ; 
and  by  the  length  of  its  head,  and  of  its  mouldboard,  it 
lays  the  furrow-flice  cleverly  over.     This  plough  was 
contrived  during  the  infancy  of  agriculture,  and  was 
well  contrived :  in  the  foils  above  defcribed  it  has  not 
an  equal. 
In  ^  hat  ^"^  *"  tender  foil  it  is  improper,   becaufe  it  adds 

foil  impro-  greatly  to  the  ex  pence  of  ploughing,  witliout  any  coun- 
terbalancing benefit.  The  length  of  the  head  and 
mouldboard  increalcs  the  fridion,  and  confequently  it 
requires  a  greater  number  of  oxen  or  horfes  than  are 
neceflary  in  a  fliorter  plough.  There  is  another  par- 
ticular in  its  form  that  rcfifts  the  draught :  the  mould- 
board  makes  an  angle  with  the  fock,  inftead  of  making 
a  line  with  it  gently  cur\'ing  backward.  There  is  an 
objortion  againil  it  no  lefs  folid,  that  it  docs  not  ftir 
tlie  ground  perfeclly :  the  hinder  part  of  the  wreft 
liles  a  foot  above  the  fole  of  the  head  :  and  the  earth 
that  lies  immeiliately  below  that  binder  part,  is  left  un- 
Uitied.  This  is  ribbing  land  below  the  furface,  funilar 
to  what  is  done  by  ignorant  farmers  on  the  furface. 
Thcfc  defers  mull  be  fubmitted  to  in  a  foil  that  re- 
2  quires 


A«iiicuLTmitg:i  15^ 

tjixires  Vl  ftrong  heavy  plough ;  but  maybe  avoided  in  alnftrmnw** 
cultivated  foil  by  a  plough  differently  conftrufted.     Of      dry. 
all  the  ploughs  fitted  for  a  cultivated  foil  free  of  ftones,        ' 
that  already  mentioned,  which  was  introduced  into  Scot- 
land about  20  years  ago,  by  James  Small  in  Blackadder 
mount,  Berwickfhire,  is  the  bed.     It  is  now  in  great 
zequeft ;  and  with  reafon,  as  it  avoids  all  the  defeats  of 
the  Scots  plough.     The  ihortnefs  of  its  head  and  of  its 
mouldboard  leffen  the  fridion  greatly :  from  the  point 
of  the  fock  to  the  back  part  of  the  head  it  is  only  30 
inches  ;  and  the  whole  length,  from  the  point  of  the 
l>eain  to  the  end  of  the  handles,  between  eight  and  nine 
£eet.     The  fock  and  mouldboard  make  one  line  gendy 
ourring;  and  confequently  gather  no  earth.     Inftead 
of  a  nrreft,  the  under  edge  of  the  mouldboard  is  one 
plane  with  the^fole  of  the  head  ;  which  makes  a  wide 
furrow,  without  leaving  any  part  unftirred.     It  is  of 
late    commonly  termed  the  c ham-plough y  becaufe  it  is  Chain- 
ilra^xm  by  an  iron  chain  fixed  to  the  back  part  of  the^ig^l^j 
Warn  immediately  before  the  coulter.  This  has  two  ad- ^g*  <* 
vantages:  firft,  by  means  of  a  muzzle,  it  makes  the 
plough  go  deep  or  ihallow ;  and,  next,  it  ftreffes  the 
beam  lefs  than  if  fixed  to  the  point,  and  therefore  a  fleti- 
derer  beam  is  fufficient. 

As  we  have  already  fufficiently  explained  the  fpecu- 
lative  principles  upon  which  this  plough  is  formed,  we 
Qiall  only  remark,  that  it  is  proper  for  loams,  for  carfe 
clays,  and,  in  general,  for  every  fort  of  tender  foil 
free  of  ftones.  It  is  even  proper  for  opening  up  pa- 
fture  ground,  where  the  foil  has  been  formerly  well 
cultivated. 

A  fpiked  fock  is  ufed  in  the  Scots  plough.      TheOfthefoA. 
difference  between  it  and   the  feathered  fock  will  be    **^ 

bcft 
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jnftramfntsbcft  !under{lood  by  comparing  their  figures.    Fig.  ?• 
^.      ia  the  common  fock,  and  fig.  3.  the  feathered  one. 
'  From  the  conftrudion  of  the  feathered  fock,  it  is 

obvious,  that  it  muft  meet  with  greater  refiftance  than 
the  conunon  fock.  Howeyer,  when  the  plough  takes 
off  the  earth  of  the  furrow  broader  than  that  part  of 
the  fock  which  goes  upon  the  head,  it  is  more  eafily 
drawn  than  the  plough  with  the  common  fock ;  for  the 
earth  which  the  common  fock  leaves  to  be  opened  bj 
the  vFveft,  is  more  eafily  opened  by  the  feather  of  the 
other  fock.  In  ley,  the  feathered  fock  makes  the 
plough  go  more  eafily,  bccaufe  the  roots  of  the  gnds, 
vdiich  go  beyond  the  reach  of  the  plough,  are  more 
eafily  cut  by  tlie  feather  than  they  can  be  torn  afunder 
by  the  conunon  fock.  The  feathered  fock  is  alfo  oi 
great  ufe  in  cutting  and  deftroying  root  weeds.  The 
common  fock,  however,  anfwers  much  better  in  ftrong 
bnd. 

It  is  proper  here  to  adcl|  that  in  fitting  the  feathered 
fock  to  tlie  head,  the  point  of  it  ihould  be  tumM  a 
little  from  the  land,  or  a  little  to  the  right  hand. 

A   diaiii-plough  of  a   fmaller   fize    than   ordinary, 

drawn  by  a  fiiigle   horfe,   is   of  all  the  moft  propel 

for  horfo-hoeing,   fuppoHng   the   land   to  be  mellow, 

which  it  ought  to   be  for  that  operation.     It  is  fuOi- 

cient  for  making   furrows   to    receive   the   dung,  fa 

ploughing  tlie  drills  after  dunging,  and  for  hoeing  the 

cmp. 

A  ftnill  A  dill  fmaller  plough  of  the  fame  kind  may  be  re- 

Ilum ^h  *ir-^  conunctuU'd  for  a  kitchen  gartlcn.     It  can  be  reducec 

viiiiiinnuU  to  ihe  iinalloft  fi/o,  by  being  made  of  iron  ;  and  when 

Zm^\^l     the  land  is  properly  ilrcflbd  for  a  kitchen  garden,  ar 

•^'•^         iron  plough  of  the  fmaUcll  fize  drawn  by  a  horfe  wil 
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fave  much  fpade-work.  In  Scotland,  forty  years  ago,  a  I'f^^^ 
kitchen  garden  was  an  article  of  luxury  merely,  becaufe  dry. 
at  that  time  there  could  be  no  cheaper  food  than  oatmeal.  ' 
At  prefent,  the  farmer  that  maintains  his  own  fervants 
does  fo  at  double  expence,  as  the  price  of  oatmeal  is 
doubled  ;  and  yet  he  has  no  notion  of  a  kitchen  garden 
more  than  he  had  thirty  years  ago.  He  never  thinks,  that 
liying  partly  on  cabbage,  kail,  turnip,  carrot,  would  fave 
much  oatmeal ;  nor  does  he  ever  think,  that  change  of 
food  is  more  wholefome,  than  vegetables  alone,  or  oatmeal 
alone.  We  need  not  recommen^otatoes,  which  in  fcan- 
ty  crops  of  corn  have  proved  a  great  bleffing :  without 
them,  the  labouring  poor  would  frequently  have  been  re- 
duced to  a  ftarving  condition.  Would  the  farmer  but  cul- 
tivate his  kitchen  garden  with  as  much  indudry  as  he  be- 
ftows  on  his  potato  crop,  he  needed  never  fear  want ;  and 
he  can  cultivate  it  with  the  iron  plough  at  a  very  fmall  ex- 
pence.  It  may  be  held  by  a  boy  of  1 2  or  13;  and  would 
be  a  proper  education  for  a  ploughman.  But  it  is  the 
landlord  who  ought  to  give  a  beginning  to  the  improve- 
ment. A  very  fmall  expence  would  enclofe  an  acre  for 
a  kitchen  garden  to  each  of  his  tenants  •,  and  it  would 
excite  their  induftry,  to  bellow  an  iron  plough  on  thofe 
who  do  beil. 

Nor  is  this  the  only  cafe  where  a  fingle  horfe  plough 
may  be  profitably  employed.  It  is  fufScient  for  feed- 
furrowing  barley,  where  the  land  is  light  and  well- 
drefled.  It  may  be  ufed  in  the  fecond  or  third  plough- 
ing of  fallow,  to  encourage  annual  weeds,  which  arc 
deftroyed  in  fubfequent  ploughings. 

The  Rotheram  plough  is  a  machine  of  very   fimple  ^o^^eram 
conftruftion,  and  eafily  worked.     AB  is  the  beam,  CD  piatc  v. 
the  (heath,   EBD  the  main   handle,  FR   the   fmaller^«> 
Vol.  I.  R  handle. 
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frtftriimmbhandk,  CH  the  coulter,  Kl  the  fock  of  fiiare,  NP  tli^ 
dry\  bridle,  S  tlic  fly-band,  and  ML  3  piece  of  wood  in  place 
'  of  a  head.  The  whole  of  this  plough  fhould  be  made 
of  adi  or  elm  ;  the  irons  fliould  be  ftceled  and  well 
tempered ;  and  that  part  of  the  plough  which  is  under 
ground  in  tilling  fhould  he  covered  with  plaies  of  iron* 
The  difference  between  this  and  the  common  plough 
feems  to  confifl  in  the  bridle  at  the  end  of  the  beaixii 
by  wliich  the  ploughman  can  give  the  plough  more  or 
lefs  land  by  notches  at  N,  or  make  it  cut  deeper  or 
fhaliowcr  by  the  holes  at  P  -,  in  the  coulter  or  fhare^ 
which  are  fo  made  and  fet  as  to  cut  off  tlie  new  furrow 
without  tearing  j  and  in  the  mould  board,  which  is  fa 
fliaped  as  at  firil  to  raife  a  little,  and  then  gradually  tum 
over,  the  new  cut  furrow,  with  very  little  reHftance. 
But  the  greateft  advantage  attending  it,  is  its  being  fo 
eafy  of  draught,  that  it  will  do  double  the  work  of  any 
common  plough. 
The  Paring  The  paring  plough  is  an  inftrument  ufed  in  fevenJ 
Plate  V.  parts  of  England  for  paring  off  the  furface  of  the 
H'  4-  ground,  in  order  to  its  being  burnt.  Mr  Bradley  has 
given  the  following  very  perfpicuous  defcription  of 
this  inftrument :  From  A  to  A  is  the  plough-beam, 
about  feven  feet  long,  mortifcd  and  pinioned  into 
the  block  B,  which  is  of  clean  timber  without  knots#^ 
CC  are  the  fheaths  or  ftandards,  made  flat  on  the 
in  fide,  to  clofe  equally  with  the  paring  plate,  and 
fattened  to  it  with  a  bolt  and  key  on  each  fidci  as  at 
D.  £  is  the  paring  plate  of  iron  laid  with^fteel,  about 
four  inches  wide,  and  from  12  to  18  inches  long. 
This  plate  muft  be  made  to  cut  on  the  fides,  whkh  arc 
bolted  to  the  (laniards  as  well  as  at  the  botl?om  part. 
FF  are  two  iron  braces  to  keep  the  ftandards  from  giv- 
ing 
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uigway:  thefe  ftandards  muft  be  mortifed  near  their  Inft^nienu 
outfides  and  through  the  block.  GG  are  the  plough  dry. 
handles,  which  muft  be  fixed  flopeways  between  the 
beam  and  the  ftandards.  The  pin  holes  in  the  beam^ 
the  ufe  of  which  is  to  make  this  ploughi  cut  more  or 
lefs  deep,  by  fixing  the  wheels  nearer  to  or  farther 
from  the  paring  plate,  fhould  not  be  above  two  inches 
afiinder. 

Fig.  I.  reprefents  the  four-coultered  plough  of  Mr  The  Four-. 
Tull.  Its  beam  is  ten  feet  four  inches  long,  wherea$  plough! 
that  of  the  common  plough  is  but  eight.  The  beam  ^^^^  ^' 
is  (Iraight  in  the  <:ommon  plough,  but  in  this  it  is 
ftraight  only  from  a  to  bj  and  thence  arched ;  fo  that 
the  line  let  down  perpendicularly  from  the  comer  at  a 
to  the  even  furface  on  which  the  plough  ftands,  would 
be  X  It  inches  ;  and  if  another  line  were  let  down  from 
the  turning  of  the  beam  at  b  to  the  fame  furface,  it 
would  be  one  foot  eight  inches  and  a  half ;  and  a  third 
litic  let  down  to  the  furface  from  the  bottom  of  the 
beam  at  that  part  which  bears  upon  the  pillow,  will 
Ihow  the  beam  to  be  two  feet  ten  inches  high  in  that 
part.  At  the  diftance  of  three  feet  two  inches  from 
the  end  of  the  beam  Oy  at  the  plough-tail,  the  firft  coul« 
tcr,  or  that  next  the  fhare,  is  let  through  5  and  at  13 
inches  from  this,  a  fecond  coulter  is  let  through :  a  third 
at  the  fame  diftance  from  that ;  and,  finally,  the  fourth 
at  the  fame  diftance  from  the  third,  that  is,  13  inches^ 
snd  from  ^  to  ^  is  feven  feet. 

The  crookednefs  of  the  upper  part  of  the  beam  of 
this  plough  is  contrived  to  avoid  the  too  great  length 
of  the  three  foremoft  coulters,  which  would  be  too 
niuch  if  the  beam  was  ftraight  all  the  way  ;  and  they 
%vould  be  apt  to  bend  and  be  difplaced,   unlefs   they 

R  2  were 


ft6o  P1LACTICE  OP 

Infbnimentswere  very  heavy  and  clumfy.  Alh  b  the  b^  wood  to 
dry.  make  the  beam  of,  it  being  fufficiently  ftrong,  and  yet 
light.  The  (heat  in  this  plough  is  to  be  feven  inches 
broads  The  fixing  of  the  (hare  in  this,  as  well  as  in 
the  common  plough,  is  the  niceft  part,  and  requires 
the  utmoft  art  of  the  maker  \  for  the  well-going  of  the 
plough  wholly  depends  upon  the  placing  this.  Sup<» 
pofmg  the  axis  of  the  beam,  and  the  left  fide  of  the 
(hare,  to  be  both  horizontal,  they  muft  never  be  fet 
parallel  to  each  other ;  for  if  they  are,  the  tail  of  the 
(hare  bearing  againft  the  trench  as  much  as  the  pointi 
would  caufe  the  point  to  incline  to  the  ri^t  hand,  and 
it  would  be  carried  out  of  the  ground  iiito  the  fiirrow^ 
If  the  point  of  the  (hare  (hould  be  fet  fo,  that  its  fide 
(hould  make  an  angle  on  the  right  fide  of  the  axb  of 
the  beam,  this  inconvenience  would  be  much  greater; 
and  if  its  point  (hould  incline  much  to  the  left,  and 
make  too  large  an  angle  on  that  fide  with  the  axis  of 
the  beam,  tlie  plough  would  run  quite  to  the  left  hand  i 
and  if  the  holder,  to  prevent  its  running  quite  out  of 
the  ground,  turns  the  upper  part  of  his  plough  U^ 
wards  the  left  hand,  the  pin  of  the  (hare  will  rife  up, 
and  cut  the  furrow  diagonally,  leaving  it  half  unplough- 
ed.  To  avoid  this  and  feveral  other  inconveniences, 
the  ftraight  fide  of  the  (hare  muft  make  an  angle  upon 
the  left  fide  of  the  beam ;  but  that  muft  be  fo  very 
acute  a  one,  that  the  tail  of  the  (hare  may  only  prefs 
lets  againft  the  fide  of  the  trench  than  the  point  does. 
This  angle  is  (hown  by  the  pricked  lines  at  the  bottom 
of  fig.  9.  where  tf  is  fuppofed  to  be  the  axis  of  the 
beam  let  down  to  the  furface,  and  g/  parallel  to  the 
left  fide  of  the  Iharo  :  and  it  is  the  fubtenfe  e  g  that 
determines   the  iucliuation  which  the  point  of  the  (hare 

muft 
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muft  have  towards  the  left  hand.     This  fubtenfe,  fryslnftnuncntt 
Mr  Tull,  at  the  fore-end  of  an  eight-feet  beam,  fliould  ne-      dry. 
Tor  be  more  than  one  inch  and  a  half,  and  whether  the 
beam  be  long  or  ihort,  the  fubtenfe  muft  b^  the  fame. 
The  great  thing  to  be  taken  care  of,  is  the  placing 
the  four  coulters ;  which  muft  be  fo  fet,  that  the  four 
imaginary  places  dcfcribed  by  their  four  edges,  as  the 
plough  moves  fon^sird,    may  be  all  parallel  to  each 
other,  or  very  qearly  fo ;  for  if  any  one  of  them  (hould 
be  very  much  inclined  to,  or  ftiould  recede  much  from, 
either  of   the  other,  then  they  would   not  enter  the 
ground   together.     In  order  to  place  them  thus,  the 
beam  muft  be  carefully  pierced  in  a  prpper  manner. 
The  fecond  coulter-hole  muft  be  two  inches  and  a  half 
more  on  the  right  hand  than  the  firft,  the  third  muft 
be  as  much  more  to  the  right  of  the  fecond,  aiid  the 
fourth  the  fame  meafure  to  the  right  hand  of  the  third  ^ 
and  this  two  inches  and  a  half  muft  be  carefully  mea- 
fured  from  the  centre  of  one  hole  tp  the  centre  of  the 
other*     Each  of  thefe  holes  is  a  mortife  of  an   inch 
and  a  quarter  wide,  and  three  inches  and  a  half  long 
at  the  top,  and  three  inches  at  the  bottom.     The  two 
pppofite  fides  of  this  hole  are  parallel  to  the  top  and 
bottom,  b\it  the  back  is  oblique,  and  determines  thq 
obliquity  of  the  ftanding  of  the  coulter,  which  is  wedg- 
ed tight  up  to  the  poll.     The  coulter  is  two  feet  eigh^ 
inches  long  before  it  is  worn  ;  the  handle  takes  up  fix- 
teen  inches  of  this  length,  and  is  allowed  thus  long,  tha^ 
the  coulter  may  be  driven  down  as  the  point  wears  away. 
As  to  the  wheels,  the  left-hand  wheel  is  20  inches  dia* 
ineter,  and  that  on  the  right  hand  two  feet  three  inches, 
fmd-the  diftance  at  which  they  are  fet  from  each  otheif 
is  two  feet  5^  inches. 

R  3  ^-  Tfc<j 
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biime 

Hulba 

dry. 


Ififtnifneots 

of  ftifban-  2.  The  Patent  Swrd^utter. 


Patent  Thc  different  parts  of  this  inftrumettt  are  reprefcnt- 

cmJI?,'  ^  ^1  %•  ^-  ^^^^^  ^'-  ^"^  '^g-  '  •  ^"^  ^-  P^^*®  ^^  AA> 
Plates  VL  &c.  a  fquarc  frame  three  feet  four  inches  from  thc  fore 
and  IX 

to  the  hind  part,  by  four  feet  three  in^h^^  thc  breadth 

of  the  machine  within  fide ;  the  timber  (when  of  fir) 

four  inches  fquare,  placed  on  two  wheels  BB  three  feet 

diameter,  a  little  more  or  Icfs  (the  old  fore^whcels  of  a 

chaife  may  anfwcr  the  purpofe),  to  fupport  thc  hind  part 

of  the  machine. 

CC,  &c.  are  fix  ftrong  pieces  of  wood,  called  buUs^ 
three  feet  long,  five  inches  and  a  half  broad,  thc  thid- 
nefs  fix  inches  at  £,  and  tapering  to  three  inches  at  F. 
Into  thefe  bulls  arc  fixed  the  cutting  wheels,  which 
are  iron,  13  inches  diameter,  ^ths  of  an  inch  thick  at 
the  centre,  about  an  inch  diameter,  for  piercing  holes 
to  fix  the  iron  axles  in  \  from  that  they  are  to  be  of 
fuch  thickncfs,  as  to  allow  the  edges  to  be  well  fteeled. 
The  wheels  arc  fixed  by  two  bolts  going  through  the  bulls, 
with  eyes  on  one  end  for  the  axles  of  the  wheels  to  run 
in,  and  nuts  and  fcrews  on  the  other  to  make  them  very 
firm  by  being  funk  in  the  bulls,  to  prevent  their  inter- 
fering with  the  weights  LL,   &c.  retting  on  them. 

GG,  &c.  arc  hollow  pieces  of  wood,  called  tb^rUs^ 
each  3  J  inches  long,  which  enclofe  the  bolt  MMj  and 
keep  the  bulls  CC,  &c.  at  their  proper  diftances,  but 
may  be  made  longer  or  fhorter  at  pleafure,  according 
as  thc  fward  requires  to  be  cut  in  larger  or  fmaller 
pieces.  They  are  in  two  pieces  bound  together,  and 
jointed  by  a  ftrap  of  leather  or  cord,  which  allows 
them  to  be  readiiy  changed  when  the  cutting  wheels 
require  to  be  kept  at  more  or  lefs  diftance. 

'rh« 
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The  iron  bolt  MM  goes  through  two  pieces  of  wood  Inftnimcnu 
or  iron  PP,  feven  inches  long,  clear  of  tlie  wooa>  liip-      dry. 
ported  by  iron  (lays  fixed  to  the  frame,  and  through  all        ' 
the  bulls.     It  requires  to  be  llrong,  as  the  draught  of 
the  horfes  terminates  there. 

HH,  fig.  I.  and  2.  a  cylinder  or  fegment  of  wood, Plate  UC. 
feven  inches  diameter,  called  a  rocking-^ree,  which 
goes  acrofs  the  frame,  and  moves  on  the  pivots  fixed 
into  it,  one  at  each  end,  fupport^d  by  an  iron  bolt  or 
piece  of  wood  mortifed  into  the  frame,  eight  inches 
high,  as  appears  in  fig.  i.  and  2.  to  which  fix  chains  or 
ropes  are  fixed  by  hooks,  at  different  diftances,  as  you 
want  your  cuts,  nine,  eight,^  feven,  or  fix  inches  from 
one  another,  and  are  joined  to  the  end  of  each  bull  in 
which  the  cutting  wheels  run  y  fo  that  when  the  rock^ 
ing«tree  is  turned  about  by  the  lever  I,  fixed  in  the 
middle  of  it,  all  the  bulls,  with  their  cutting  wheels,  are 
rasfed  out  of  the  ground  at  once,  as  in  N"*  3.  by  which 
means  the  machine  may  be  turned,  or  moved  from  place 
to  place  with  great  eafe,  without  any  danger  of  drain- 
ing the  wheels. 

LLL,  &c.  fig.  6.  Plate  VI.  and  fig.  i.  2.  Plate  IX. 
are  weights  of  freeftone,  26  inches  long  and  fix  inches 
broad  ;  the  under  one  four  niches  thick,  the  upper  one 
three  inches  thick-,  weighing  about  641b.  the  under, 
and  48  the  upper,  each  of  them  having  two  holes, 
through  which  iron  fpikcs,  firmly  fixed  in  the  bulls, 
pafs,  in  order  to  keep  -them  fteady. 

When  the  ground  is  eafily  cut,  the  under  ftone  may 
^nfwer  5  when  more  difficult,  the  other  ftone  may  be 
added;  fo  that  every  wheel  may  have  feven  ftone 
weight  upon  it,  which  has  been  found  fu£cient  for  die 
fl^iSeft  land  and  tougheft  fward  the  machine  has  ever 
R  4  beeu 
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Inftnimcnisbeen  tried  on.     Call  iron  weiehts  will  anfwer  fully  bct- 

ofHiUban-  ,  ^  ^  ^ 

dry.      ter,  but  are  more  expenlive. 

PlatclX.  '^^^  ^^^^^  ^>  ^S-  ^'  2-  which  ought  to  be  five  feet 
long,  muft  have  a  Hiding  rope  on  it ;  fixed  to  the  back 
part  of  the  frame ;  fo  that  when  the  cutting  wheels 
are  all  taken  out  of  the  ground  three  or  four  inches, 
by  the  rocking  tree's  being  turned  partly  round  by  the 
lever,  the  rope  may  be  fixed  to  it  by  a  loop  over  the  pin 
R,  fig.  2.  (it  ought  to  be  placed  three  feet  four  inches 
from  the  extremity  of  the  lever  I.)  Thus  all  the  cut- 
ting wheels  are  kept  out  of  the  ground  till  the  machine 
.  is  turned ;  and  then  by  moving  the  loop  off  the  pin,  it 
flips  back  towards  the  frame,  and  the  lever  is  gently  let 
back  to  its  place,  as  in  fig.  i .  by  which  the  cutting  wheels 
are  put  into  their  former  pofture,  by  the  weights  fixed 
on  the  bulls  in  which  they  run.  The  levers  may  be 
made  of  good  tough  afh. 

Plate  VI.  PP>  fig-  ^-  ^  fmall  bolt  of  iron,  with  a  hook  on  one 
end  of  it  (one  is  fufiicient),  to  ftrengthen  the  bolt  MM 
to  be  hooked  on  the  centre  of  it,  and  joined  to  the  frame 
by  a  nut  and  fcrew. 

The  grooves  in  which  the  cutting  wheels  run,  may 
be  covered  below  at  the  hinder  part  with  a  plate  of 
thin  black  iron,  6  inches  long,  3  inches  broad,  having 
a  flit  in  it  where  the  wheels  run,  to  prevent  (if  found 
neceflary)  any  grafs,  weeds,  or  fmall  ftones,  from  filling 
the  grooves,  and  clogging  tlie  wheels. 

To  the  frame  fig.  6.  are  fixed  (for  a  double-horfc 
fward-c utter)  three  (hafts,  as  in  a  waggon,  of  fuch 
length,  ftrengtli,  and  diftance  from  one  another,  as  any 
workman  many  think  proper. 

For  a  fingle-horfe  fward-c utter  (which  has  only  four 
cutting  wheels),  a  pair  of  ihafts  are  ufedj  and  ma^ 
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make  the  two  fides  of  the  frame  without  any  joinings,  ^"i^^J^ 
The  width  of  the  frame,  in  proportion  to  the  double-  ^     dry. 
horfe  fward-cutter,  is  as  four  to  fix* 

It  is  recommended  for  a  double-horfe  fward-cutter 
to  have  eight  bulls  and  wheels,  in  order  that  when  it 
is  ufed  to  reduce  hard  clody  fummer-fallow,  or  land 
for  barley,  before  the  laft  furrow,  or  even  after  it,  the 
whole  weight  (42  ftone)  employed  in  cutting  the  (lifi*- 
eit  land  and  tougheft  fward,  may  be  applied  to  the  8 
bulls  then  at  6  inches  from  one  another.  The  641b. 
weights  to  be  applied  to  6  of  the  bulls,  and  two  of  the 
481b.  weights  to  each  of  the  additional  bulls,  which  is  a 
fufficient  weight  for  that  purpofe,  and  will  effediually 
prevent  a  clod  of  more  than  fix  inches  breadth  from 
efcaping  being  broke  into  pieces. 

In  the  fame  manner,  a  fingle-horfe  fward-cutter  may 
have  fix  bulls  for  the  above-mentioned  purpofe ;  the  28 
ftone  belonging  to  it  divided  thus :  The  641b.  weights 
to  four  of  the  bulls,  and  two  of  the  481b.  weights  to 
€ach  of  the  additional  bulls. 

That  the  machine  may  come  as  cheap  as  poffible  to 
the  public,  the  inventor  is  of  opinion,  that  the  expence 
of  the  two  wheels  and  the  iron  axle  (which  is  confider- 
able)  may  be  faved,  by  joining  ftrongly  to  the  frame  a 
piece  of  wood  with  a  little  curve  at  the  extremity  of  it, 
refembling  the  foot  of  a  fledge  formerly  much  ufcd  in 
Scotland  to  carry  in  the  com  from  the  field  5  the  part 
of  it  retting  on  the  ground  being  kept  1 8  inches  (the 
half  diameter  of  the  wheels)  from  the  frame  by  a 
ftrong  fupport  of  wood. 

As  the  two  outer  bulls  next  the  frame  are  apt  to 
get  under  it,  fo  as  to  prevent  the  cutting  wheels  from 
bemg  taken  out  of  the  ground,  a  thin  flip  of  iron  fixed 

to 
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Inftnimentsto  the  infide  of  the  frame,  nearly  oopofite  to  the  back 

of  Huiban-  '  /     rr  ^ 

dry.      end  of  the  bulls^  of  convenient  length,  will  be  found  ne- 

ceffary. 

The  original  intention  of  this  machine  was  to  pre- 
pare old  grafs  ground  for  the  plough,  by  cutting  it 
acrofs  the  ridges,  in  the  beginning  of  or  during  win- 
ter, when  the  ground  is  foft,  in  order  to  anfwer  all 
the  purpofes  that  Mr  TuU  propofed  by  his  four-coulter 
plough  above  defcribed,  and  fo  ftrongly  recommended 
by  him  for  bringing  into  tilth  grafs  ground  that  hat 
been  long  refted.  This  the  fward-cutter  has  been 
found  to  do  much  more  eflRs^iually  and  expeditioufly : 
For  Mr  Tull's  machine  cuts  the  fward  in  the  tune  di- 
reftion  with  the  plough ;  and  is  liable,  from  every  ob- 
ftrudilon  any  of  the  coulters  meet  with,  to  be  thrown 
put  of  its  work  altogether,  or  the  inftniment  broken ; 
to  which  the  fward-cutter,  confiding  of  four,  fix,  or 
more  cutting  wheels,  is  never  liable,  from  thefc  being 
entirely  independent  of  one  another,  cutting  the  ground 
acrofs  the  ridges  before  ploughing,  and  rendering  that 
operation  eafier  to  two  horfes  than  it  would  be  to  three 
without  its  being  cut.  The  furrow  being  cut  acrofs, 
fails  finely  from  the  plough  in  fquares  of  any  fize  re- 
quired, not  under  fix  inches,  in  place  of  long  flips  of 
tough  fward  fekiom  and  imperfe£tly  broken  by  the  four- 
coultered  plough. 

This  inilrument  is  very  fit  for  preparing  ground  for 
burnbating,  as  it  will  fave  much  hard  labour. 

It  may  be  properly  ufed  in  crofs-cutting  clover  of 
one  or  two  years  (landing,  to  prepare  the  ground  for 
wheat,  if  the  land  is  (liff  and  moifl  enough. 

It  may  be  applied  to  cutting  and  crofs-cutting  pa- 
fture  ground,  intended  to  have  manure  of  any  kind  put 

upou 


upon  it  to  meliorate  the  grafs.  In  this  it  will  far  ex>tiAfuMtfmi 
ceed  the  fcarificitor  mentbned  in  one  of  Mr  Young's  ^, 
tours  (  as  that  inftrument  is  liable,  as  well  as  the  four- 
coultered  plou^,  to  be  thrown  out  of  its  work  when 
meeting  with  a  (tone  or  other  interruption.  This  the 
fward-cutter  is  proof  againft,  which  is  looked  on  as  its 
gre&iteft  excellence. 

In  preparing  for  barley,  the  fward-cutter  excels  a 
roller  of  any  kind  in  reducing  the  large  hard  clods  in 
clay  land,  occafioned  by  a  fudden  drought,  after  its 
being  ploughed  too  wet ;  and  it  is  likewife  very  pro* 
per  for  reducing  fuch  clay  land  when  under  a  fummer 
£dkyw.     In  this  operation,  the  fward-cutter  is  greatly 
to  be  preferred  to  the   cutting-roller,   likewife  men-^^ 
tioned  by  Mr  Toung  in  one  of  his  tours ;   for  the 
n^Kds  of  the  latter  being  all  dependent  one  on  ano- 
ther, when  one  is  thrown  out  by  a  (lone,  three  or  four 
muft  fliare  the  fame  fate.     Befides,  the  cutting-roller 
bat  but  feven  wheels  in  fix  feet ;  whereas  the  fward^ 
cutter  bos  fix  in  four  feet  three  inches,  at  nine  inches 
dfftant  \  and,  if  neceiTary,  may  have  them  fo  near  as 
fix  inches. 
After  fAd  grafs  ground  is  cut  acrofs  with  the  fward- 
-  cutter  and  ploughed,   it   has  a  very   uncommon   and 
worUike  appearance,  from  each  fquare  turned  over  by 
the  plough  being  raifed  up  an  inch  or  two  at  die  fide  , 
laft  moved  by  the  earthboard ;  fo  that  the  field,  when 
finiftedj  is  all  prettily  waved,  and  refembles  a  piece  of 
water  when  bltiwn  on  by  a  gentle  breeze.     By  this 
means  a  very  great  deal  of  the  land's  furface  is  expofed 
to  the  froft  and  other  influences  of  the  air,  which  can* 
not  fail  to  have  a  good  efFe£l  on  it. 
Two  horfes  are  fufficicnt  for  the  draught  of  a  double- 

horfe 


l68  FRACnCE  OP 

&iftn«n^tshorfe  fward-cutter,  and  one  horfe  for  a  finsle-horfe  one, 
d^.  One  man  manages  the  machine  and  driTCS  the  horfes. 
•  He  begins  his  operation  by  firft  meafuring  oflF  ao  or  30 
paces  from  the  machine,  lefs  or  more  as  he  inclines^ 
and  there  fixes  a  pole.  He  then  cuts  the  field  crofs,  as 
sear  at  right  angles  with  the  ridges  as  he  can.  When 
the  cutting  wheels  are  paft  the  laft  furrow  about  a 
yard  or  fo^  and  the  machine  is  upon  the  utmoft  ridge 
of  the  field  on  which  it  muft  tum»  he  muft  ftop  the 

rbteDL  borfes  ^  then  take  bold  of  the  lever  I»  fig.  i.  and  by 
pulling  it  to  him  he  raifes  the  cutting  wheels  out  of 
the  ground,  which  a^e  kept  fo  by  die  loop  of  the  rope 
being  put  over  the  pin  R,  in  the  lever  I,  fig.  2.  till  the 
machine  is  turned  and  brought  to  its  proper  pbce, 
«4iich  is  done  by  meafuring  off  the  fame  diftance  for- 
merly done  on  the  oppofite  fide  of  the  field.  When  die 
cutting  wheels  are  exa£lly  over  the  outmoft  furrow, 
then,  on  the  horfes  being  (topped,  the  rope  is  dipt  off 
the  pin  R,  and  die  lever  returned  to  its  former  place, 
as  reprefented  fig.  i.  which  allows  the  weights  LL,  &c. 
to  force  the  cutdng  wheels  into  the  ground  again.  He 
then  goes  on  until  the  interval  betwixt  the  firft  and  fe* 
cond  ftroke  of  the  machine  is  all  cut.  In  this  manner 
the  field  is  to  be  finifiied,  after  which  you  may  begin  to 
plough  when  you  pleafe.  (N.  B.  There  muft  be  a  pole 
at  each  fide  of  the  field.) 

It  is  of  no  confequence  whether  the  land  to  be 
fward-cut  is  in  crooked  ridges  or  ftraight,  in  flat  ridges 
or  in  very  high  raifed  ones.  Be  the  furface  ever  fo  uii- 
even,  the  cutting  wheels,  being  all  independent  of  one 
another,  are  lorced  by  their  weights  into  every  furrow 

or  hollow. 

One 


One  fvard-ciitter  will  cut  as  nkuch  in  one  day  as  fii  ^^^gS? 
)pbughs  will  plough.  4b|w 

The  land  may  lie  feveral  months  in  wiAtet  after  be-  ' 
ing  fward-€ut»  when  there  is  no  vegetation  to  make 
the  cuts  grow  together  again  before  it  is  ploughed; 
but  the  fooner  it  is  ploughed  after  cutting  the  better^ 
that  it  may  have  the  benefit  of  all  the  winter's  froft^ 
which  makes  it  harrOw  better  at  feed  time. 

When  the  ground  is  harrowed,  the  hatrows  ought     ' 
to  go  with  the  waves  which  appear  after  pknighing,  not 
^ainft  them,  as  by  that  means  they  are  lefs  apt  to  tear  ^ 

up  the  furrows  all  cut  into  fquares.  This,  howe^er^ 
seed  only  be  attended  to  th^  two  firft  times  of  harrow* 
iagp  as  they  are  called. 

Any  common  wright  atld  fmith  may  make  ihe  in« 
ftrument.  It  is  very  ftrong,  tery  fimple,  and  eafiiy 
managed  and  moved  from  place  to  place ;  and,  if  pat 
voder  cover,  will  bft  many  years. 

It  was  invented  fome  time  ago  by  the  Honourable 
Kobert  Sandilands ;  and  is  reprefented  in  the  plate  as 
it  has  been  lately  improved  by  him,  the  price  being  at 
the  fame  time  reduced  from  15I.  or  16.  to  5I.  or  6L 

3.  ^f  Cultivator. 

This  inftrument  was  invented  by  Mr  William  LefterThe  culti* 
of  Northampton;  and  that  gentleman  received,  f rom f^^bed-** 
the  Society  for  the  encouragement  of  Arts,  the  Society's 
filver  medal.  The  purpofe  of  this  inftrument  is  to  pul- 
verize t^iacious  foils  that  have  been  once  ploughed,  in 
a  much  more  complete  and  rapid  manner  than  can  be 
accompliihed  by  any  other  inftrument.  It  is  thus  de- 
scribed, Plate  XIII.  fig.  3. — A,  the  beam;  BB,  the 
bandies ;  CC9  a  crofs  bar  of  a  femicircular  form  con- 
taining 
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tRftramcMstauiiiig  a  namber  of  holes^  which  allow  the  two  bars 
jry.       DD  to  be  placed  nearer  or  further  from  each  other. 
'  DD  are  two  ftrong  bars  nioveabl^  at  one  end  upon 

a  pivot  E,  and  **x tending  from  thence  in  a  triangular 
form  to  the  crofs  bar  C.  In  thcfe  bars  are  fquan?  holes, 
which  allow  the  Hiares  F  placed  therein  to  be  fbted  to 
any  height  required. 

The  fcven  fliares  marked  F,  are  fliaped  at  tbelr  lower 
extremities  like  fmall  trowels  |  the  upper  parts  of  them 
are  fquare  iron  bars. 

GGG  are  three  iron  wheels  on  wbichtlie  machine  i| 
moved  ;  they  may  be  raifed  or  lowered  at  pleafure.     U 

Hf  the  iron  hook  to  which  the  fwingle-tree  and  horfes 
arc  to  He  f^:  "  '. 

When  the  machine  is  firft  employed  on  the  land,  the 
bars  DD  are  expanded  as  much  as  pofTible.  As  the 
foil  is  more  ioofened,  they  are  brought  nearer  to  the 
centre ;  the  (hares  then  occupy  a  lefs  fpace,  and  the 
foil  will  confequently  be  better  pulverized. 

In  working  on  a  rough  fallow,  therefore,  the  culti- 
vator (hould  be  fet  for  its  greateft  expanfion,  and  con- 
trailed  in  proportion  as  the  clods  are  reduced.  The 
inventor  declares  himfelf  confident  that  one  man,  a  boy, 
and  fix  horfes,  will  move  as  much  land  in  a  day,  and  as 
effectually,  as  fix  ploughs,  meaning  land  in  a  fallow  ftatc 
'  that  has  been  previoufly  ploughed.  It  is  requifite  in 
fome  ftatcs  of  the  foil  to  alter  the  breadth  of  the  (hares, 
but  of  this  it  is  prefumed  that  every  farmer  will  be  a 
proper  judge.  By  the  expanfion  and  contraAion  of  the 
cultivator,  the  points  of  the  (hares  are  in  a  fmall  degree 
moved  out  of  the  dircA  line  ;  but  this  is  faid  to  be  fo 
^rifling  as  to  prove  no  impediment  to  its  working. 

A  certificate  from  Mr  William  Shaw  of  Cottenend, 
I  near 
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near  Northampton,  ftates,  that  he  had  ufed  Mr  Lef- ^"ftnwwntt 

.  ,      ^  of  Hu(ban«» 

ter's  cultivator,  upon  a  turnip  fallow  in  lununer  1 800  ;  ary. 
and  that  he  believes  it  to  be  a  very  ufeful  implement  " 
for  cultivating  the  land  in  a  fallow  (late  by  its  working 
or  fcui&ing  off  feven  acres  per  day  with  fix  horfes.  He 
adds,  that  from  its  property  of  contrafting  and  expand- 
ing, it  is  calculated  to  work  the  fame  land  in  a  rough 
or  fine  (late,  by  which  means  it  unites  the  principles  of 
two  implements  in  one,  and  by  the  index  on  the  axis 
it  mzj  be  worked  at  any  depth  if  required. 

4.  The  Brake. 

The  brake  is  a  large  and  weighty  harrow,  the  pur-  Brake  dc« 
pofc  of  which  is  to  reduce  a  ftubbom  foil,  where  an  or-  pi"^^£^ 
dinary  harrow  makes  little  impreffion.     It  confifts  of  fig- a* 
four  fquare  bulls,  each  fide  five  inches,  and  fix  feet  and 
a  half  in  lengtli.     The  teeth  are  j  7  inches  long,  bend- 
ing forward  like  a  coulter.     Four  of  them  are  inferted 
into  each  bull,  fixed  above  with  a  fcrew-nut,  having 
11  inches  free  below,  with  a  heel  clofe  to  the  under  part 
of  the  bull,  to  prevent  it  from  being  pufhed  back  by 
ftones.     The  nut  above  makes  it  eafy  to  be  taken  out 
for  {harping.     This  brake  requires  four  horfes  or  four 
oxen.     One  of  a  lefler  fize  will  not  fully  anfwer  the 
pnrpofe :  one  of  a  larger  fize  will  require  fix  oxen  j  in 
which  cafe  the  work  may  be  performed  at  lefs  expenoe 
^th  the  plough. 

This  inftrument  may  be  applied  to  great  advantage  ufe?. 
in  the  following  circumftances.  In  the  fallowing  ftrong 
clay  that  requires  frequent  ploughings,  a  braking  be- 
tween every  ploughing  Avill  pulverize  the  foil,  and  ren^ 
dcr  the  fubfequent  ploughings  more  eafy.  In  the  month 
of  March  or  April,  when  ftrong  ground  is  ploughed 

for 
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InftnMn«»tsfor  barley,  efpecially  if  bound  with  couch-grafs,  a  croTd* 
dry.  braking  is  preferable  to  a  crofs-ploughing,  and  is  done 
•  at  half  the  expence.  When  ground  is  ploughed  from 
the  (late  of  nature,  and  after  a  competent  time  is  crofs^ 
ploughed,  the  brake  is  applied  with  great  fuccefs>  imme* 
diately  after  the  crofs-ploughing,  to  reduce  the  whole  to 
proper  tilth. 

Let  it  be  obferved,  that  a  brake  with  a  greater  num- 
ber of  teeth  than  above  mentioned,  is  improper  for 
ground  that  is  bound  together  by  the  roots  of  plants, 
which  is  always  the  cafe  of  ground  new  broken  up  from 
its  natural  (late.  The  brake  is  foon  choked,  and  can 
do  no  execution  till  freed  from  the  earth  it  holds.  A 
lefs  number  of  teeth  would  be  deficient  in  pulverizing 
the  foil, 

4.  Tie  Harrow. 

Harrows  are  toO  frequently  confidered  as  of  no  ufe 
but  to  cover  the  feed  ;  but  they  have  another  ufe  fcarce 
lefs  eflential,  which  is,  to  prepare  land  for  the  feed.  This 
is  an  article  of  importance  for  producing  a  good  crop. 
But  how  imperfeftly  either  of  thcfe  purpofes  is  per- 
formed by  the  common  harrow,  will  appear  from  the 
following  account  of  it. 
Imperfcc-       The  harrow  commonly  ufed  is  of  different  forms. 
Jommo!!'^  The  firft  we  fhall  mention  has  two  bulls,  four  feet  long 
karrow.      ^^d  1 8  inches  afunder,  with  four  wooden  teeth  in  each. 
A  fecond  has  three  bulls,  and  12  wooden  teeth.     A 
third  has  four  bulls  and   20  teeth  of  wood  or  iron, 
10,   II,  or  12  inches  afunder.     Now,  in  fine   mould, 
the  lad  may  be  fuflicient  for  covering  the  feed  ;  but 
none  of  them  are  fuflicient  to  prepare  for  the  feed  any 
ground  that   requires    fubduing.     The  only  tolerable 
2  form 


AGRICULTURE.  2JS 

ioTtn  is  that  with  iron  teeth  j  and  the  bare  defcription  Inftromc^nts 

r    -         '  r    o  •  .11/1  1  rr  r  ^^  Huiban- 

of  Its  imperfedtions  will  ihow  the  neceluty  of  a  more      dry. 
pcrfeft  form.     In  the  firft  place,  this  harrow  is  by  far        ^ 
too  light  for  ground  new  taken  up  from  the  (late  of  na* 
ture,   for  clays  hardened  with  fpring  drought,  or  for 
other  ftubbom  foils :  it  floats  on  the  furface ;  and  after 
frequent  returns  in  the  fame  track,  nothing  is  done  ef- 
fectually.    In  the  next  place,  the  teeth  are  too  thick  fet, 
by  which  the  harrow  is  apt  to  be  choked,  efpecially 
where  the  earth  is  bound  with  roots,  which  is  common- 
ly the  cafe.     At  the  fame  time,  the  lightnefs  and  num- 
ber of  teeth  keep  the  harrow  upon  the  furface,  and  pre- 
Tent  one  of  its  capital  purpofcs,  that  of  dividing  the  foil : 
nor  will  fewer  teeth  anfwer  for  covering  the  feed  pro- 
perly.    In  the  third  place,  the  teeth  are  too  (hort  for 
reducing  a  coarfe  foil  to  proper  tilth ;  and  yet  it  would 
be  in  vain  to  make  them  longer,  becaufe  the  harrow  is 
tcx>  light  for  going  deep  into  the  ground.     Further,  the 
common  harrows  are  fo  ill  conftru£led,  as  to  ride  at 
every  turn  one  upon  another.     Much  time  is  loft  in  dif- 
engaging  them.     Laftly,  It  is  equally  unfit  for  extirpa- 
ting weeds.     The  ground  is  frequently  fo  bound  with 
couch-grafs,   as    to    make   the    furrow-flice  ftand  up- 
righty  as  when  old  ley  is  ploughed :   notwithftanding 
much  labour,  the  grafs  roots  keep  the  field,  and  gain  the 
viciory. 

A  little  reflexion,  even  without  experience,  will 
make  it  evident,  that  the  fame  harrows,  whatever  be 
the  form,  can  never  anfwer  all  the  di£Ferent  purpofe^  of 
harrowing,  nor  can  operate  equally  in  all  different  foUs, 
rough  or  fmooth,  firm  or  loofe.  The  following,  there- 
fore, have  been  recommended  ;  which  are  of  three  dif^ 
fercnt  forms,  adapted  for  different  purpofcs.  They 
Vol.  I.  S  ar« 
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Inftrnmr nts  ate  all  of  the  fame  weight,  drawn  each  by  two  horfes* 
dry.      Birch  is  the  bed  wood  for  them,  becaufe  it  is  cheap, 

Im  roved     ^^^  ^^^   ^P^    ^^    ^P^^^*      '^^   ^^   ^  COmpofcd  of  foUT 

harrows,  bulls,  each  four  feet  ten  inches  long,  three  inches  and 
fig.  I.  3  quarter  broad  and  three  and  a  half  deep^  the  iiw 
terval  between  the  bulls  i  x  inches  and  three  fowdis ; 
fo  that  the  breadth  of  the  whole  harrow  is  four  feet. 
The  bulls  are  conneficd  by  four  (heths,  which  go 
through  each  bull,  and  are  fixed  by  timber  naib  driren 
through  both.  In  each  bull  fire  teeth  are  inferted,  ten 
inches  free  under  the  bull,  and  ten  inches  afunden 
They  are  of  the  fame  form  with  thofe  of  the  brake,  and 
inferted  into  the  wood  in  the  fame  manner.  Each  of 
thefe  teeth  is  three  pounds  weight :  and  where  the  har« 
row  is  made  of  birch,  the  weight  of  the  whole  is  fix 
ftone  14  pounds,  Dutch.  An  ereCt  bridle  is  fixed  at  a 
corner  of  the  harrow,  three  inches  high,  with  four 
notches  for  drawing  higher  or  lower.  To  this  bridle  a 
double  tree  is  fixed  for  two  horfes  drawing  abreaft,  as  in 
a  plough.  And  to  ilrengthen  the  harrow,  a  flat  rod  of 
iron  is  nailed  upon  the  harrow  from  comer  to  comer  til 
the  line  of  the  draught. 
Fig.  2.  The  fecond  harrow  confifts  of  two  parts,  coimeded 
together  by  a  crank  or  hinge  in  the  middle,  and  two 
chains  of  equal  length,  one  at  each  end,  which  keep 
the  two  parts  always  parallel,  and  at  the  fame  diftance 
from  each  other.  The  crank  is  fo  contrived,  as  to  al- 
low the  two  parts  to  ply  to  the  ground  like  two  un* 
conne£^ed  harrows ;  but  neither  of  them  to  rife  above 
the  other,  more  than  if  they  were  a  fingle  harrow 
without  a  joint.  In  a  word,  they  may  form  an  angle 
downward,  but  not  upMrard.  Thus  they  have  the  ef- 
fcSt  of   two  harrows    in  curved  ground^  and  of  one 

wei^ty 
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WeiebitT  barrow  in  a  platiu    This  harrow  is  compofedlnftniments 

>^,«  trr         ,  t^         .11.  ofHulban. 

of  fix  DttU8»  each  four  feet  long,  three  inches  broad,  dry. 
and  three  and  a  h&lf  deep.  The  interval  between  the 
bulk  nine  indies  and  a  half  ^  which  makes  the  breaddi 
^  the  whole  harrow,  inchiding  the  length  of  the  crank, 
to  be  five  feet  five  inches.  Eadi  bull  hai  five  teeth^ 
nine  inches  £ree  under  the  wood,  and  ten  inches  afun- 
Jor.  The  weight  of  each  tooth  is  two  pounds;  the 
neftas  in  the  former. 

Xlie  third  confifts  alfo  of  two  parts,  conncdled  to*  Fig.  5. 
gether  like  that  laft  mentioned.  It  has  eight  bulls,, 
cvh  iom  feet  long,  two  mches  and  a  half  broad,  and 
liuDfiejdeep.  The  interval  between  the  bulls  is  ei^ht 
inckes ;  and  the  breadth  of  the  whole  harrow,  inclu- 
4Ung  the  length  of  the  crank,  is  fix  feet  four  inches. 
hk  eadi  bull  are  inferted  five  teeth,  feven  inches  free 
iiader  the  wood,  and  ten  inches  and  a  half  afunder, 
iooth  weighing  one  pound.  The  reft  as  in  the 
» fcnnor  harrows. 


Thefie  harrows  are  a  confiderable  improvement.  They  Propertica 

1    ,.1  rx     1    1  of  thefc 

]tt]r  to  curved  ground  like  two  unconnected  harrows ;  harrows. 

and  when  drawn  in  one  plane,  they  are  in  eWeSt  one 

harrow  of  double  weight,  which  makes  the  teeth  pierce 

^eep  into  the  ground.     The  imperfection  of  common 

farrows,  mentioned  above,  will  fuggeft  the  advantages 

cf  the  diat  of  harrows  here  recommended.     The  firft^  is 

fffoper  for  harrowing   land    that   has   long    lain  after 

pkughing,  as  where  oats  are  fown  on  a  winter  furrow, 

and  in  general  for  harrowing  ftilF  land  :  it  pierces  deep 

ioto  the  foil  by  its  long  teeth,  and  divides  it  minutely. 

The  fecond  is  intended  for  covering  the  feed  :  its  long 

teeth  lays  the  feed  deeper  than  the  common  harrow  can 

4o  -,  which  is  no  flight  advantage.     By  placing  the  feed 

S  2  confiderably 
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Inftrumrntsconfiderably  under  the  furface,  the  young  plants  art| 
dry.   '  on  the  one  hand,  protefied  from  too  much  heat»  and» 

*  ^  "'on  the  other,  have  fufEciency  of  moifture:  At  the 
fame  time,  the  feed  is  fo  well  covered  that  noae  of  it 
is  loft.  Seed  (lightly  covered  by  the  conunon  harrows 
wants  moifture,  and  is  burnt  up  by  the  fun ;  befide, 
that  a  proportion  of  it  is  left  upon  the  furface  uncover- 
ed. The  third  harrow  fupplies  what  may  be  deficient 
in  the  fecond,  by  fmoothing  the  furface,  and  covering 
the  feed  more  accurately*  The  three  harrows  make 
the  ground  finer  and  finer,  as  heckles  do  lint ;  or,  to 
ufe  a  difierent  comparifon,  the  firft  harrow  makes  the 
bed,  the  fecond  lays  the  feed  in  it,  the  third  (mooths 
the  clothes.  They  have  another  advantage  not  inf^ 
rior  to  any  mentioned  :  tliey  mix  manure  with  the  foil 
more  intimately  than  can  be  done  by  common  harrows; 
and  upon  fuch  intimate  mixture  depends  greatly  the  ef* 
f  e£l  of  manure,  as  has  already  been  explained.  To  con- 
clude, thefe  harrows  are  contrived  to  anfwer  an  efta* 
bliihed  principle  in  agriculture,  That  fertility  depends 
greatly  on  pulverizing  the  foil,  and  on  an  intimate  mix* 
ture  of  manure  with  it,  whether  dung,  lime,  marl,  or 
any  other. 

riatc  IV.        '^^  Chain  and  Screw  Harrcnv,     Fig.  6.  is  the  plan 
of   a    harrow    invented    by    Mr   Sandibnds,    and   to 
which  he  has  given  the  name  of  the  -chain  and  Jcrevi 
harr^^v.      Its    properties    are,    that  if   your  ridges  be 
hl^h,  and  you  with  to  harrow  them  from  one  end  to  the 
other,  by  lengthening  the  chain  (which  the  fcrew  com^ 
mands\  the  harrow,  when  drawn  along,  forms  an  angkr 
downw.)rds»  and  miire5  none  of  the  curve  of  the  ridge^ 
fo  far  as  ii  extends  ^ which  may  be  nine  feet,  the  di— ^ 
llaucc  trom  A  to  B.     The  extern,  in  the  contrary  i 


Teftion,  is  five  feet  fix  inches).     When  the  crowns  of  lnft™m«»tj 
the  ridges  have  got  what  Is  thought  a  fufficient  harrow-      ary. 
iog  iengthwife,  you  (horten  the  chain  by  the  fcrew, '      "      ' 
which  forms  an  angle  upwards  ;  the  harrow  is  then 
drawn  by  the  horfes,  one  on  ^ach  fid^  of  the  furrow ; 
which  completely  harrows  it,  and  the  fide  of  the  ridgesj^ 
if  1 8  feet  broad. 

When  you  want  to  harrow  even  ground  or  high 
ridges  acrofs  with  the  fcrew,  you  can  bring  the  har- 
row to  be  horizontal,  fo  as  to  work  as  a  folid  harrow 
^thout  2^  joints 

The  teeth  are  formed  and  fixed  in  the  common  man- 
ner, fquare,  not  in  the  faihion  of  coulters ;  andi  are  nine 
or  ten  inches  below  the  wood,  and  of  fuch  ftrength  as 
it  is  thought  the  land  requires.  The  teeth  cut,  or  ra- 
ther tear,  the  ground  at  eyery  four  inches  without  va- 
riation, though  feemingly  placed  irregularly ;  and  this 
without  ^ny  rific  of  choking,  except  fometimes  at  the  ex- 
treme angles,  where  the  teeth  are  neceflarily  near  each 
other  ^  but  which  may  be  cleaned  with  the  greateft 
eafe,  by  raifing  thejp  a  little  from  the  ground.  The 
figures  I,  2,  &c.  point  out  where  the  I2  teeth  on  each 
(de  pf  the  harrow  are  placed. 

Where  a  ftrong  brake-harrow  is  not  neceflary,  by 
lOaking  the  teeth  (horter  and  lighter  you  may  have  48 
teeth,  which  will  tear  the  ground  at  every  two  inches, 
cover  the  feed  well,  and  m^ke  a  fine  mould. 

It  is  recommended,  tl^at  harrows  for  every  purpofe, 
and  of  any  fize,  be  made  on  the  above  principle ;  by 
yihkh  no  tooth  can  ever  follow  the  track  of  another, 

and  all  of  them  will  be  kept  conf^intly  a£ting. 

S  3  5-  ^h 
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Inftniments  , 

"'^»-  .    ^.TbiSotttr.  f 

The  zoiier.  The  foQer  b  an  inftniment  of  capital  ufe  in  ftnftai- 
Arjf  though,  till  of  late  years,  fcarcely  known  in  ordi- 
nary pra&ice ;  and  where  introduced,  it  is  commonly 
fo  flight  as  to  have  very  litde  efle£b. 

Rollers  are  of  different  kinds ;  (tone,  caft-inm,  wood. 
Each  of  thefe  has  its  advantages.  We  woidd  recdm- 
mend  the  laft,  conflrufted  in  the  following  manner : 
Take  the  body  of  a  tree,  fix  feet  ten  inches  long,  die 
larger  the  better,  made  as  near  a  perfed  cyiiflder  n 
poffible.  Surround  this  cylinder  with  three  town  of 
fillies,  one  rcyw  in  the  middle,  and  one  at  each  end. 
Line  thefe  fillies  with  planks  of  wood  equally  long  with 
the  roller,  and  fo  narrow  as  to  ply  into  a  circle.  Bind 
them  faft  together  with  iron  rings.  Beech  wood  is  the 
beft,  being  hard  and  tough.  The  roller,  thus  mount- 
ed, ought  to  have  a  diameter  of  three  feet  ten  inches. 
It  has  a  double  pair  of  (hafts  for  two  horfcs  abreaft. 
Thefe  arc  fuflScient  in  level  ground  ;  in  ground  not  le- 
vel, four  horfes  may  be  neceffary.  The  roller  without 
the  (hafts  ought  to  weigh  200  (lone  Dutch ;  and  the 
large  diameter  makes  this  great  weight  cafy  to  be 
drawn. 
Scafon  for  Rolling  wheat  in  the  month  of  April  is  an  import- 
rolling.  jjj^^  article  in  loofe  foil ;  as  the  winter  rains  prcffing 
down  the  foil  leave  many  roots  in  the  air.  Barley 
ought  to  be  rolled  immediately  after  the  feed  is  fown ; 
efpecially  where  grafs  feeds  arc  fown  with  it.  The 
beft  time  for  rolling  a  gravelly  foil,  is  as  foon  as  the 
mould  is  fo  dry  as  td  bear  the  roller  without  clinging 
to  it.  A  clay  foil  ought  neither  to  be  tilled,  harrowed, 
nw  rolled,  till  the  field  be  pcrfcftly  dry.  And  as  roll- 
ing 
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ing  a  clay  foil  is  chiefly  intended  for  fmoothing  the  fur-lnftrum^nte 
face,  a  dry  feafon  may  be  patiently  waited  for, .  even  till  ^^ 
the  crop  be  three  inches  high.  There  is  the  greater  » 
reafon  for  this  precaution,  becaufe  much  rain  imme- 
diately after  rolling  is  apt  to  cake  the  furface  when 
drought  follows.  Oats  in  a  light  foil  may  be  rolled 
immediately  after  the  feed  ia  fown,  unlefs  the  ground 
be  fo  wet  as  to  cling  to  the  roller.  In  a  cby  foil,  de- 
lay rolling  till  the  grain  be  above  ground.  The  pro- 
per time  for  fowing  grafs  feeds  in  an  oat  field,  is  when 
the  grain  is  three  inches  high  ^  and  rolling  fhould  im- 
mediately fucceed,  whatever  tlie  foil  be.  Flax  ought 
to  be  rolled  immediately  after  fowing.  This  fhould 
never  be  negleded  -,  for  it  makes  the  feed  pufh  equally, 
and  prevents  after-growth  ",  the  bad  effeA  of  which  is 
vifible  in  every  ftep  of  the  procefs  for  drefliing  flax.  The 
firft  year's  crop  of  fown  graflcs  ought  to  be  rolled  as 
early  the  next  fpring  as  the  ground  will  bear  the^horfes. 
It  fixes  all  the  roots  precifely  as  in  the  cafe  pf  wheat. 
Rolling  the  fecond  and  third  crops  in  loofe  foil  is  an 
ufeful  work  y  though  not  fo  eflential  as  rolling  the  firft 
crop. 

In  the  firft  place,  rolling  renders  a  loofe  foil  more  EiTe<fls  of 
compaft  and  folid  j  which  encourages  the  growth  of  ™^"*S* 
plants,  by  making  the  earth  adhere  clofc  to  every  part  of 
every  root.  Nor  need  we  be  afraid  of  rendering  the 
foil  too  compa£l  5  for  no  roller  that  can  be  drawn  by 
two  or  four  horfes  will  have  that  efFe£t.  In  the  next 
place,  rolling  keeps  in  the  moifture,  and  hinders  drought 
to  penetrate.  This  eflfe^^  is  of  great  moment.  In  a 
dry  feafon,  it  may  make  the  difference  of  a  good  crop, 
or  no  crop,  efpecially  where  the  foil  is  light.  In  the 
third  place,  the  rolling  grafs  feeds,  befidc  the  foregoing 
S  4  advantages^ 
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Inftroments  advantages,  facilitates  the  mowing  for  hay ;  and  it  is  to 
ary.       be  hoped,  that  the  advantage  of  this  pra&icc  will  lead 
^farmers  to  mow  their  com  alfo,  which  will  increafe 
the  quantity  of  ilraw  both  for  food  and  for  the  dung- 
hill. 

lliere  is  a  fmall  roller  for  breaking  clods  in  land  in- 
tended for  barley,  ^fhe  common  way  is,  to  break 
clods  with  a  mallet ;  which  requires  many  hands,  and  is  a 
laborious  work.  This  roller  performs  the  work  more 
cfFedlually,  and  at  much  lefs  expence.  Let  a  harrowing 
precede,  which  will  break  the  clods  a  little ;  and  after 
lying  a  day,  or  a  day  and  a  half,  to  dry,  this  roller  will 
difTolve  them  into  powder.  This  however  docs  not  fii- 
perfede  the  ufe  of  the  great  roller  after  all  the  other 
articles  are  finiihed,  in  order  to  make  the  foil  compact, 
and  to  keep  out  the  fummer  drought.  A  ftone  roller 
four  feet  long,  and  fifteen  inches  diameter,  drawn  by 
one  horfe,  is  fufficient  to  break  clods  that  are  eafily  dif- 
folved  by  prefTure.  The  ufe  of  this  roller  in  preparing 
land  for  barley  is  gaining  ground  daily,  even  among 
ordinary  tenants,  who  have  become  fcnfiblc  both  of  the 
expence  and  toil  of  ufing  wooden  mells.  But  in  i  clay 
foil,  the  clods  are  fometimes  too  firm,  or  too  tough,  to 
be  fubdued  by  fo  light  a  machine.  In  tliat  cafe,  a  rol- 
ler of  the  fame  fize,  but  of  a  different  con(tru<Elion,  is 
neceffary.  It  ought  to  be  furrounded  with  circles  of 
iron,  fix  inches  af under,  and  feven  inches  deep ;  which 
will  cut  even  the  mod  (lubborn  clods,  and  reduce  them 
to  powder.  Let  not  this  inftrument  be  confidered  as 
a  finical  refinement.  In  a  (liff  clay  it  may  make  the 
difference  of  a  plentiful  or  fcanty  crop. 

6.  Tic 
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6.  Tb€  Fallow-^Uanfing  Machine, 

This  was   invented  by  Mr  Aaron  Ogden,   a  fmithThcillow- 
at  Afhton-under-Line,  near  Manchefter  in  Lancalhire.  c^^"?"« 
It  is  intended  for  cleanfing  fallows  from  weeds,  &<>•  Watc  VL 
which  exhauft  the  riches  of  the  foil.  A,  A,  is  the  frame  ;  ^*  *' 
B,  the  firft  roller;  C,  the  fecond  ditto;  in  which  laft  are 
two  cranks  to  move  the  arms  D,  D,  which  work  the  rake 
up  the  dire£lors  fixed  on  the  plank  £.  The  under  (ide  of 
the  lower  ends  or  (hares  of  thefe  direflions  are  (harp,  to 
cut  the^  clods  and  let  them  come  on  the  upper  fide.  Each 
alternate  heel  of  the  (hare  is  longer  than  the  intermedi- 
ate one,  that  they  may  not  have  more  than  one-half  to 
cut  at  once.     At  the  back  of  the  plank  E  are  two  fcrews 
to  let  it  loofe,  that  the  direftors  may  be  fet  higher  or 
lower.     The  (hares  are  to  penetrate  the  ground  two  or 
three   inches,    to    raife    the   quicks  till  the  rake  I,  i, 
fetches  them  into  the  cart  H,  where  a  man  muft  be- 
ready  with  a  muck-hook  to  clear  them  backward  when 
gathered.     In  the  rake  I  are  two  teeth  for  every  fpace 
of  the  direftors,    tliat  ftones,    &c.    may  be   gathered 
without  damage.     K,  K,  are    two    ftaples,   by  which 
the  machine  is  drawn  :  under  them  at  h  are  two  hooks, 
placed  low  to  raife  the  machine  in  turning,  by  the  help 
of  the  traces  ;  and  the  axle-tree  of  the  cart  (liould  be 
fixed  upon  a  pin,   that   it  may  turn  like   a   waggon* 
F,  F,  are  the   triggers  to  throw  the  rake  behind  the 
roots.     The  long   teeth    at  G,  G,  are  to  cleanfe  the 
roller  C.     I,  I,  is  the  rake  which  gathers  up  the  weeds 
into  the  cart  H,  and  is  drawn  above  the  trigger  F  by 
the  working  of  the  arms  D,  exprefled  by  the   dotted 
lines  at  d  d,  i  i  /.     The  triggers  F,  of  which  there  is 
one  on  each  fide,  move  on  the  pivots  a  ;  fo  that  when 

the 
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Inftniraentsthe  points  t  of  the  rake  I  have  been  drawn  op  by  tbe 
dry.      directors  E  to  the  part  marked  c,  the  tngger,  giving 
'        way,  permits  die  rake  to  pafs ;  but  immediately  fall- 
ing, the  rake  returns  along  the  upper  furface  of  the 
trigger  marked  e^  f,  and  of  courfe  faUs  on  the  weeds 
when  it  comes  to  the  end,  a  little  beyond  the  pivot  a. 
The  reader  will  obferve,  that  the  boarding  is  taken 
away  on  one  fide,  in  the  Plate,  in  order  to  give  a  more 
perfe^i  view  of  the  inner  parts  of  the  machine  i  and 
in  h€t  it  would  perhaps  be  better  if  all  the  boarding, 
marked  L,  L,   L,  was  taken   away,  and  frame-work 
put  in  its  ftead.    The  cart  H  might  undoubtedly  al(b 
PTsteVr^   be  made  lighter.     The  wheels  M,  M,  appear  in  die 
^*  ^        Plate  to  be  made  of  folid   wood :  but  there  is  no  ne- 
ceflity  they  (hould  be  fo.     At  N,  is  another  view  oC 
the  roller  C,.  by  which  the  difpofition  of  the  fpikes 
may  be  eafily  comprehended.     Suppofe  the  circle  O, 
defcribed  by  the  end  of  the  roller  N,  to  be  divided  by 
four  ilraight  lines  into  eight  equal  fegments,  as  repre- 
fented  at  P.     Let  the  fame  be  done  at  the  other  end  of 
the  roller,  and  parallel  lines  be  drawn  from  one  corre- 
fponding  point  to  the  other  the  length  of  the  roller  j 
mark  the  points  with  figures  i,  2,  3,  4,  5,  6,  7,  8  v 
afterwards  draw  oblique  lines,  as  from  1,  at  the  end  of 
O,  to  2,  at  the  other  end,  and  from  2  to  3,  &c :  oa 
tliefe  oblique  lines  the  fpikes  are  to  be  fixed  at  equal 
di(l;uiccs,  in  eight  circles,  defcribed  on  the  circumfe^ 
rcnce  of  die  roller.     The  fpikes  of  the  fmall  roUcr  ft 
are  fixed  in  the  fame  manner,  except  that  the  diameter 
being  fmaller,  there  are  only  fix  inilead  of  eight  rows^ 
>''K-  3-    R  is  another  view  of  the  dirctkors,  with  the  plank  & 
Ti-,  5.     on  which  they  arc  fixed  ;  and  S  is  a  feAion  of  a  par^* 
of  the  plank,  with  one  of  the  diredors  as  fixed,  ir» 

whict* 
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which  may  be  feen  the  heel  iw,  from  whence  to  thc^nftrorocirti 
point  of  the  fhare  «  is  a  fharp  cutting  edge.  See  the  jL  "" 
fame  letters  in  figure  R.  At  T  is  one  of  the  long  .- 
teeth  to  be  feen  at  G  ;  it  is  bent  towards  the  roller  C, 
which  it  fenres  to  cleanfe.  When  the  end  of  the  rake 
*,  after  rifing  above  r,  is  puihed^  by  the  motion  of  the 
arms  D,  D,  along  the  upper  part  /,  ^,  of  the  trigger 
F,  and  comes  to  the  end  beyond  a ;  as  it  falls,  the 
part  of  the  arm  marked  o  reils  on  the  notch  p^  till  it 
is  again  raifed  by  the  motion  of  the  roller  C  with  the 
lake.  The  roller  C  is  to  be  one  foot  diameter,  the 
fpikes  nine  inches  long,  that  they  may  go  through  the 
fttrrow  (if  the  foil  fhould  be  loofe)  into  the  hard  earthy 
die  mote  effe^hially  to  work  the  rake,  which  other* 
wife  might  be  fo  overcharged  aa  to  caufe  the  roller  to 
drag  without  turning.  In  the  rake-ends  b  there  fhould 
be  pivots,  with  rollers  or  pullers  on,  to  go  in  the 
groove,  to  take  off  the  in&xon, ;  and  they  would  like- 
wife  take  the  .triggers  more  furely  as  the  rake  cornea 
back.  The  rake  fhould  alfo  be  hung  fo  far  backward^ 
that  when  it  is  fallen  the  arms  of  it  may  lie  in  the 
fame  plane  or  parallel  with  the  dirediors,  on  which  it 
comes  up  (which  will  require  the  frame  to  be  two  inches 
longer  in  the  model).  This  will  caufe  the  rake  to  fall 
heavier,  and  drive  the  teeth  into  the  roots,  and  bring 
them  up  without  fhattering.  Thefc  teeth  muft  be 
made  of  fleel,  very  fine,  and  fo  long  as  to  reach  down 
to  the  plank  on  which  the  diredors  are  fixed,  that  is 
to  fay,  fix  inches  long  (the  direftors  are  alfo  to  be 
made  fix  inches  broad  above  the  plank).  The  rake- 
head  fhould  alfo  fall  a  little  before  the  crank  is  at  its 
extremity,  which  will  caufe  the  rake  to  pufh  forward 
to  let  the  teeth  come  into  the  ropts.     The  rake-teeth 

muft 
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ii^trmtnmts  mud  drop  in  the  fame  plane  with  the  roller  and  wheelf« 
(Iry.  ^  or  on  the  furface  of  the  earth.     No  more  fpace  Oiould 

'  '  ^  tje  given  from  the  roller  C  to  the  Joog  teeth  at  G  G 
than  that  the  rake  miy  juft  mifs  the  fpikes  ©f  the  loU 
Icr  C  and  fall  on  tlie  places  hcfore  mentioned.  As  tht 
firft  roller  B  was  intended  to  cleanie  the  fecond  C  mor$ 
ihaD  for  any  other  ufe,  it  may  be  omitted  when  the  ma* 
chhie  h  miile  in  large,  as  Mr  Og den  has  lately  found 
tiiM  the  long  teeth  at  GG  anfwer  the  end  alone >  and  thia 
renders  the  macluive  about  a  fixth  part  fliorter.  Now,  to 
fail  aay  fort  of  earthy  there  Ihould  be  to  each  machiiie 
tlirce  pUidts,  with  directors  at  JlflTerent  fpace s  to  u£e  oc-^ 
caJtonally. :  in  the  firft,  the  fpaces  between  the.  direfVoft 
fliDuld  be  eight  inches  wide,  in  the  fecond  fix,  and  in  the 
diird  foutK  TUxis,  will  anfwer  the  fame  end  as  having 
&  i^n]r  machines^ 

Aa  there  may  be  fome  objeSions  to  the  rake  not  leaiv^ 
mg^  the  roots  when  it  has  brought  them  up»  Mr  Ogdeii 
has  Cevcrai  methods  o£  cleanfing  it ;  but  as  he  wouU 
make  it  as  fimpte  as.  poffible,  he  choofes  talet  it  be  withr 
cntt  them  at  prefent ;  but  fuppofe<  it  (hojold  bring  fome 
loots  l»ack  again  with  it,  it  will  probably  lofe  them  ber 
fprett  gets  back  to  the  extremity ;  wheiKe  they  will  li^ 
lights  and  be  of  but  little  dariment  to  the  others-  coa^ 
ing  op^  Mr  Ogden  wottld. have  the  &cft  machine  made 
four  feet  fix  inches  wide^  the  teeth  divided  into  equal 
fpaces,  ^e  outfides  into  half  fpaces. 


UniYerfal 


7.  The  nisw'tnvented  Patent  Untverjal  Sovjing  MacBine^ 

iowin^  This  machine^  whether  made^  be  worked  by  handt 

Plate  vn.  drawn  by  a  horfe,  or  fixed  to  a  ploughi  ^^4  ^^  ^tb 
PUtevraf ^  is  extremely  fimple   in  the   conftruflion,  apd  not 
Ag.$.        liable  to.  be  put  Qt^t  of  order*,   as  there  is  but  ime 
•  movement 


in?>veinent  to  dire&  the  whole*  nor  does  it  require  znj^vAnma^ 
jkiU  in  working.  It  will  fow  wheat,  barley,  oats,  rye,  dry 
■clover,  cole-feed,  hemp,  flax,  canary,  rape,  turnip,  be* 
fides  a  great  vafriety  of  ifther  kinds  of  grain  and  feeds 
broad-caft,  with  an  accuracy  hitherto  unknown,  it 
is  equally  ufeful  in  the  new  hu(bandry,  particularly 
when  fixed  to  a  plough ;  it  will  then  drill  a  -more  exHien- 
fire  variety  of  grain,  pnlfe,  and  feod  (through  everf 
gradation,  with  regard  to  quantity),  and  deliver  -cadk 
idnd  with  greater  regularity  than  any  driBfplougIt 
whatever.  When  ufed  in  this  manned,  it  will  likewifr 
be  found  of  the  utmoft  fervice  to  farmers  who  are  pnv- 
tial  to  the  old  hufbandry,  as,  among  many  other  very 
valuable  and  peculiar  properties,  it  \^ill  not  only  fow 
in  the  broad-caft  way  with  the  moft  lingular  exa&nei% 
but  fave  the  expence  x>f  a  feedfman ;  the  feed  being  fown 
{either  over  or  under  furrow  at  pleafure)^  and  the  land 
ploughed,  at  the  fame  operation. 

Perhaps  a  fair  and  decifive  experiment  for  afcertain* 
ing  the  fuperior  advantage  of  broad-caftisg  or  drilUag 
any  particular  crop,  was  never  before  fo  pra6Hcable  ;  as 
^^  feed  may  now  be  put  in  with  the  utmoft  degree  €£ 
regularity,  in  both  methods  of  culture,  by  the  iame 
^machine;  confequently,  the  feed  will  be  fown  in  both 
cafes  with  equal  accuracy,  without  which  it  is  impoi^ 
fible  to  make  a  juft  decifion. 

The  excellence  of  this  machine  confifts  in  fpreadin|^ 
any  given  quantity  of  feed  over  any  given  number  of 
acres  with  a  mathematical  exadnefs,  which  cannot  be 
done  by  hand  ;  by  which  a  great  faving  may  be  made 
in  feeding  the  ground,  as  well  as  benefiting  the  ex- 
pe£l;ed  crop. 

There  has  always  been  a  difficulty  in  fowing .  turnip 
/  feed 
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»^nw»«itsfeed  widi  any  degree  of  exaancfs,  both  from  the  mi* 

dry.      natenefs  of  the  feed,  and  the  fJnalhieCs  of  the  qoantxtf 

•        required  to  be  fown  on  an  acre.     Here  the  mar^nif  haa 

a  manifeft  advantage,  as  it  may  be  fet  to  fow  the  kaft 

quantity  ever  required  on  an  acre;  and  with  an  accuracy 

the  heft  feedfman  can  never  attain  to. 

It  will  alfo  fow  ck>ver,  cole,  flax,  and  every  other 
kind  of  fmall  feed,  with  the  utmoft  degree  of  regu- 
Jarity. 

It  will  likewife  broad-caft  beans,  peafe,  and  tares,  or 
drill,  them  with  the  greateft  ezadnefs,  particularly  when 
conftruded  to  be  ufed  with  a  plough. 

Another  advantage  attending  the  ufe  of  this  machine 
is,  that  the  wind  can  have  no  effe€t  on  the  falling  of 
die  feed. 

Of  the  Machine  when  made  to  be  ufed  uvkbout  » 
Pkttghj  and  to  be  dmwn  by  a  Horfe. — ^It  may  in  this  cafe 
be  made  of  different  lengths  at  the  defire  of  the  pur- 
Flate  VII.  chafer.  The  upper  part  A  AAA,  contains  the  hoppers 
^'  ^'  from  which  the  grain  or  feed  defcends  into  the  fpouts. 
The  feveral  fpouts  all  rcfl:  upon  a  bar,  whicli  hangs  and 
piays  freely  by  two  diagonal  lupports  BB  ;  a  trigger  fixed 
to  this  bar  bears  a  catich-whccl  \  this  being  fixed  on  the 
axle,  occafions  a  regular  and  continual  motion,  or  jog^ 
ging  of  the  fpouts,  quicker  or  flower  in  proportion  to 
the  pace  tlie  perfon  fowing  with  it  drives;  andafcourfe, 
if  he  quickens  his  pace,  the  bar  will  receive  a  greater 
number  of  fhrokes  from  the  catch-whccl,  and  the 
grain  or  feed  will  feed  the  fafter.  If  he  drives  flower, 
by  receiving  fewer  ftrokes,  the  contrary  muft  take 
place.  In  going  along  the  fide  of  a  hill,  the  ftrength 
of  the  flroke  is  corrected  by  a  fpring  which  afts  with 
more  or  lefs' power,  in  proportion  as  the  machine  is 
I  more 
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more  or  lefs  from  the  horizontal  pofidon,  and  counter*  inftnuManiti 
a£te  the  difierence  of  gravity  in  the  bar,  fo  that  it  pref-      ^ry. 
feSy  in  adl  fitoations,  with  a  proper  force  againft  the*"  •   '"^ 
catcb-wheeL    This  fpring   is  unneceflary  if  the  land 
be  pretty  level.     At  the  bottom  of  the  machine  is  placed 
an  apron  or  ihelf  in  a  floping  poiition ;  and  the  com  or 
Cieed,  by  falling  thereon  from  the  fpouts  above,  is  feat* 
tered  about  in  every  direction  under  the  machine,  and 
covers  the  ground  in  a  moft  regular  and  uniform  man* 
ner. 

To  fow  the  com  or  feed  in  drills,  there  are  moveable 
fpouts  (fee  fig.  8.),  which  are  fixed  on  or  taken  off  at  Plate  VtlL 
pleafure,  to  dire£l  the  feed  from  the  upper  fpout  to  the 
bottom  of  the  furrow. 

The  machine  is  regulated  for  fowtng  any  particular 
quantity  of  feed  on  an  acre  by  a  brafs  Aider,  A,  fig.  7. 
fixed  by  fcrews  againft  a  brafs  bridge  on  each  of  the 
fpouts.  Tlie  madiine  is  prevented  from  feeding  while 
taming  at  the  ends,  by  only  removing  the  lever  £, 
figk  3.  out  of  the  channel  G,  to  another  at  H,  on  the  Plate  vn«  { 
right  hand  of  it,  which  carries  back  the  bar  from  the 
catcb-wheel,  and  occafions  the  motion  of  the  fpouts  to 
ceafe,  and  at  the  fame  time  brings  them  upon  a  level 
by  the  a^ion  of  the  diagonal  fupporters;  So  that  no 
com  or  feed  can  fall  from  them. 

The  machine  in  this  form  is  particularly  ufeful  for 
broad-cafting  clover  upon  barley  or  wheat ;  or  for  fow* 
tng  any  other  kind  of  feed,  where  it  is  neceflary  that 
the  bnd  fliould  firft  be  harrowed  exceedingly  fine  and 
^en. 

Manner  of  ujtng  the  Machine,  nvhen  dranvn  by  a 
Horfe. — ^Place  the  machine  about  two  feet  from  the 
ends  of  the  furrows  where  you  intend  it  (hall  begin  to 

fow. 
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mc  hoppcTA  witli  feed,  and  clriire  it  fomi'aTds 
Jic     It  fide  wheel  io  the  firll  furrow.     When  yoi* 
the  end  of  the  length,  at  tlie  oppofite  (ide  of  the 
h  the  lever  E,  fig.  3*  into  the  channel  H>  utxd 
machine  will  iiiftantly  Hop  fowling.     Drive  it  on 
It  twc   feet,  and  then  turn.     Fill  the  hoppers  ag^n 
:e0ary  j  tlien  remove  tlie  lever  b^ck  again  into  the 
in  el  Gj  and  in  return  ing^  let  the  outftde  wheel  of 
naachinc  go  one   furrovir  within  tlie  track  which 
made  by  it,  in  parting  from  the  oppofite  end ;  as 
example,  if  the  wheel  paired  down  the  eighth  fur- 
fro  m  the  outfide  of  tlie  field,  let  it  return  in  the 
mth ;  and  in  every  following  length  let  tlie  out  fide 
iieel  always  run  one  furrow  within  the  track  made  by 
the  fame  wheel :  becaufe  the  breadth  fo  wn  is  a  bo  at  fiitie 
inches  lef<  d\an  lUe  d'id.iuci^  hL-tweeii  the  wheels. 

Let  the  machine  be  kept  in  a  perpendicular  fitua- 
tion.  If  the  farmer  wifhes  to  fow  more  or  lefs  feed 
on  any  one  part  of  the  field  than  the  other,  it  is  only 
raifing  the  handles  a  little  higher,  or  finking  them  a 
little  lower  than  ufual,  and  it  will  occafion  a  fufficient 
alteration  i  and  (hould  tlie  lad  turn  be  lefs  in  breadth 
than  the  machine,  thofe  fpouts  which  are  not  wanted 
may  be  taken  up  from  the  bar,  and  prevented  from 
feeding,  by  turning  the  knob  above  them. 

Alfo,  when  the  land  required  to  be  fown  has  what  is 
called  a  vent,  that  is,  when  the  fides  of  the  field  run  in 
an  oblique  line  to  the  furrows,  which  by  this  means 
.are  unequal  in  length ;  tlie  fpouts  muft  be  taken  up  or 
let  down  in  fucceflion  by  turning  the  knobs,  as  that 
part  of  the  machine  where  they  are  placed,  arrives  at 
the  ends  of  the  furrows.  This  is  done  while  the  ms^  . 
chine  is  going  forwards. 

If 


^e  machine  may  be^"^n»n>pn« 

,  .        ■'  ofH.-.fbiin- 

.'i  machme  may      dry. 
..   boy.  ^ 

.... — In  eaclf  fpout  is 
!  'iu.    \'  II.),  with  an  aperture 
'i,'.;  lo  p.ifs  through.  Thisaper- 

L'J  by  a  llider,  A,  which  pafles" 

rly  fixed  for  the  quantity  of  feed 
.i  on  an  acre,  is  faftened  by  means 
■  vvb  firmly  againft   the  bridge.     This 
:  i;i  fowing  all  kinds  of  feed,  where  it  is 
i\)\v  from  one  bulhel  upwards  on  an  acre. 
'.)iic,  two,  three  gallons,  or  any  of  the  inter- 
.!j    quantities,    as  of  clover,    cole-feed,  &c.   the 
^^^i'b  plate,  fig.  4.  is  placed  between  the  bridge  and  the  Plate  vm. 
''•  Jer,  with  the  largeft  aperture  B  downwards,  which 
aperture  is  enlarged  or  contrafted  by  the  Aider  as  be- 
fore.    To  fow  turnips,  the  fame  plate  is  placed  between 
^e  bridge  and  the  Aider,  with  its  fmalleft  aperture  A 
^wnwards,  and  the  hollow  part  about  the  fame  aper- 
^*ire  inwards. 

Fig.  6.  is  a  view  of  the  regulator,  by  which  the 
apertures  in  the  feveral  fpouts  are  all  fet  exaftly  alike, 
^ith  the  utmoft  eafe,  to  make  them  feed  equally.  The 
*3[treme  height  of  the  largeft  aperture  is  equal  to  the 
Wadth  AB,  and  the  breadth  at  C  is  equal  to  the 
"^ight  of  the  fmalleft  aperture  ufed,  viz.  that  for  tur- 
'^^ps.  The  fide  AC  is  divided  into  60  equal  parts, 
^^d  on  it  moves  the  Aider  or  horfe  D ;  which  being 
Placed  at  any  particular  degree,  according  to  the  quan- 
^^y  of  feed  required  to  be  fown  on  an  acre,  is  fixed 
^Pon  it,  by  a  fcrew  on  the  fide  of  tlie  Aider  or  horfe. 
»^en  this  is  done,  the  end  of  the  regulator  is  put 
Vol.  I.  T  through 
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rnftnimf^^ts  through  the  aperture  in  the  bridre  or  phte  fwhlchevc^ 
dry,  IS  intended  to  be  ufed),  and  the  ihdet  againft  the  bridge 
m  th(»  fpout,  raifcd  by  it,  till  it  tlops  againft  the  horft 
on  the  i^^^ulator  :  then  the  ilider  is  fafteiied  againfl 
the  bridge  finnly  by  the  two  lcn?ws  j  care  being  taken 
at  the  fame  time  that  it  fland  nearly  fquare^ 

By  this  means  the  fpouts  (being  ail  fixed  id  the  famtf 
manner)  will  feed  equally^ 

It  is  eafy  to  conceive  that  the  fixe  of  the  apertureif 
and  confequcntly  the  cjuantity  of  feed  to  be  fown  on  an 
acre,  may  be  regulated  with  a  far  greater  accuracy 
than  is  required  in  common  pratlice. 

The  fpouts  may  be  regulated  with  the  ntmoft  nicety, 
in  five  minutes,  td  fow  each  particular  feed,  for  the 
whole  feafon.  But  a  little  pra£lice  will  enable  any 
perfon,  who  poflefles  but  a  very  moderate  capacity,  td 
make  the  fpouts  feed  equaHy,  even  wkhout  ufing  the 
regulator  •• 

Of 

*  Proper  dire<flions  are  given  with  each  machine  for  ofing  it,  as  alTof 
for  fixing  the  Aiders  to  Cow  any  particular  quantity  of  con  or  f<^ed  oo  as 
acre,  fo  as  to  enable  any  perlbn  to  fet  the  fpouts. 

The  prices  of  the  machine  (exclufivc  of  the  packing  cafes)  are  as  fol- 
low. If  conftm^ed  to  be  ufed  with  a  Gngle-furrow  plough ;  the  wh*el, 
with  the  axle  and  cheeks  fteeled,  (trap,  regulator,  bra(s.plate&  for 
broad-ca(Hng  or  drilling  turnips,  lucerne,  tares,  wheat,  barley,  £cc« 
and  every  article  neceifary  for  fixit  g  it  included,  three  guineas  and  » 
half.  If  made  ^th  a  fpring  (for  fowing  on  the  fide  of  a  billy  where 
the  flope  is  confiderable),  but  which  is  very  rarely  neceflary,  five  (hil- 
lings more.  If  made  to  be  fixed  to  any  double. furrow  plough,  four  gui. 
ncas  and  a  half. 

The  large  machine,  fig.  3.  Plate  VII.  when  made  to  broad-caft  feven 
furrows  at  a  time  and  to  be  drawn  by  a  horfe,  eight  guineas  and  a  halL 
If  conftniftcd  to  fow  five  furrows  at  a  time,  and  to  be  ufed  by  hand,  fix 
^     guineas.    Thefe  are  alfo  five  ihilluigs  more  if  made  with  a  fpring^ 
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i      ^  ihe  Afach'mip  'mbtn  mada  to  be  ufti  ly  /£ijfi— Tnf^rament! 
^The  difference  of  tJie  machine  in  this  cafe  is,  that  tt  is      dry, 
itnade  lighter,    with  but   three   fpauts,  without  iliafts^'      **      ' 
and  is  driven  forwards  by  the  handles.     It  hath  alfo  a 
[tolt  in  from,  which  being  pufhcd  m  by  the  thumb,  ve- 
Heafes  the  inachine  ;  fo  that  it  can  then  eafiJy  be  pJaced 
Rn  %  perpendicular  portion-     This  ;;ikeration  is  necef- 
Ikry  to  keep  the  handles  of  a  conYenient  height,  in 
^Jbwing  up  and  down  a  hill,  where  the  flope  is  confider- 
ible  J  and  h  done  while  the  machine  h  turning  at  the 
mid  of  the  length.    The  method  of  regulating  and  ufing 
m  i^  the  fame  as  when  made  to  be  drawn  by  a  horfe. 

Of  the  MacUnft  when  cmJirnBed  i&  hr  t/fiJ  'with  d 
\PUtigh, — This  is,  witliout  doubt,  the  moft  ufeful  ap* 
[|ilication  of  the  machine ;  and  tt  can  be  £%ed  without 
Ui£cu1ty  to  any  kind  of  plough,  in  the  fame  manner  iS 
io  that  reprefented  in  fig.  2-  Plate  VIL 
f  The  advantages  ariting  from  the  ufe  of  it  are  great 
lind  numerous  I  for,  befide  the  increafe  in  the  cropi 
Krhrch  will  be  enfured  by  the  feeds  being  broad^alfc 
%ith  a  mathematical  nicety,  a  large  proportion  of  feed 
(the  value  of  wliich  alone,  in  a  few  months,  will  amount 
CO  more  than  the  price  of  the  machine)  and  the  feeds* 
man's  labour  will  be  faved.  The  feed  may  likewife  be 
fhwn  either  under  oi'  over  furrow  ;  or  one  caft  each 
fp  ^  is  pratlifed  by  fome  farmers.  The  feeds  alfo, 
ing  caft  by  the  machine  upon  the  frefh  ploughed 
land>  may  be  immediately  harrow^cd  in,  before  the 
mould  has  \oik  any  part  of  its  moifture  ;  which  in  a  dry 
eafun  will  grc.itly  promote  the  crop-  In  drilling  znf 
ind  of  grain,  pulfe,  or  feed,  it  poflbifcs  every  property 
[«fli2t  can  be  wiJhcd  for  in  the  bell  drill-plough,  nor  will 
IE  (as  mod  of  tliem  do)  bruife  ths  i^td,  or  feed  trre« 
T  ^  gularlf. 
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Inftnimnitsgularly.  The  confl:ru£lion  of  the  maclune  U  the  (amt 
ar  .  '  as  the  large  ones,  except  being  made  with  one  hopper 
^and  fpout  inftead  of  feveral,  and  the  apron  moveable 
inflead  of  being  fixed,  as  may  be  feen  l>y  infpe£Hog 
fig.  I.  Plate  VIII.  The  only  alteration  neceflary  to 
make  the  machine  broad-caft  or  drill  is,  in  the  for- 
mer  cafe  to  place  the  apron  B,  fig.  2.  Plate  VII.  at 
the  bottom  of  the  machine,  upon  the  hooks  FF,  flop* 
ing  either  towards  the  furrows  or  the  unploughed  landy 
according  as  it  is  intended  to  fow  the  feed,  either  Oftr 
or  under  furrow.  Whenever  the  apron  is  required  to 
be  Oiifted,  it  is  done  in  lefs  than  a  fecond  of  time ;  as 
it  only  requires  to  be  moved  up  or  down  with  the  hand, 
when  a  catch  fixes  it. 

To  prepare  it  for  drilling,  inftead  of  the  apron,  place 
the  long  fpout,  fig.  8.  Plate  VIII.  upon  the  brackets,  os 
the  front  of  the  machine,  by  the  ears  AA,  to  receive  the 
feed  from  the  upper  fpout,  and  fallen  the  lower  end  of  it, 
by  a  fmall  cord,  to  that  hook  upon  which  the  apron  is 
hung  for  broad-calling  which  is  next  the  plough  (fee 
fig.  I.  Plate  VIII.) ^  the  feed  will  then  be  direclcd  by 
the  long  fpout  to  the  centre  of  the  furrow,  near  the  bed 
of  the  plough.  The  fpring  for  correcting  the  (Ircngth  of 
the  llroke,  is  neceflary  only  when  they  are  required  to 
go  along  the  fide  of  a  confiderable  declivity.  The  ma- 
chine, when  fixed  to  a  plough,  docs  not  require  the 
(malleft  degree  of  IkiU  in  ufing,  as  nothing  is  neceflary 
but  to  keep  the  hopper  filled,  which  will  contain  a  fuf* 
ficicut  quantity  of  feed  to  go  upwards  of  140  rods,  bc- 
Rve  it  will  want  rtrfiUing,  when  three  bmhels  and  a 
lull  are  town  on  xn  acre,  llie  accuracy  with  which 
k  will  brv.\ivWaiU  may  ia  feme  meature  be  conceived, 
bx  couuderui^  that  the  feed  reguhriy  deKeiuis  upon 
2  the 
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die  apron  or  (hdf,  and  is  from  thence  fcattered  nponlnftmrncDtt 

...  r>,  .         ,  t     *>i  Hulban- 

Ae  ground,  in  quauitity  exadxiy  proportioned  to  the  dry- 
%eed  of  the  plough :  alfo  that  each  call  fpreads  to  the  ^ 
third  furrow  :  and  by  this  means  (huts  upon  the  I^ft. 
b  this  manner  it  is  continually  filling  up  till  the  whole 
field  is  completely  covered ;  fo  that  it  is  impoffible  ta 
leare  the  finalleft  fpace  without  its  proper  quantity  of 
feed. 

When  the  plough  is  wanted  for  any  other  purpoie^ 
die  machine,  with  the  wheel  at  the  heel  of  the.  plough 
fiir  giving  it  motion,  can  be  removed  or  replaced  at  any 
^e  in  five  minutes. 

Fig.  9.  reprefents  the  machine  fixed  to  a  double-  Plate  vm. 
furrow  creafing  plough,  and  prepared  for  drilling.  As 
dus  plough  may  not  be  generally  known,  it  will  not  be 
improper  to  obferve,  that  it  is  chiefly  ufed  for  creafing 
die  land  with  furrows  (after  it  has  been  once  ploughed 
and  harrowed) ;  which  method  is  neceflary  when  the 
feed  is  to  be  fown  broad-caft  upon  land  that  has  been  a 
clover  ley,  &c.  becaufe,  if  the  feed  be  thrown  upon  the 
rough  furrows,  a  confiderable  part  of  it  will  fall  be* 
tween  them^  and  be  unavoidably  loft,  by  lying  too 
deep  buried  in  the  earth.  This  mode  anfwers  ex- 
tremely well,  and  partakes  of  both  methods  of  culture  ;. 
the  feed,  though  fown  broad-caft,  falling  chiefly  into 
the  furrows. 

The  machine  is  very  ufeAil  for  fowing  in  this  man-r 
ner ;  as  the  feed  is  broad-caft,  with  an  inconceivable 
regularity,  at  the  time  the  land  is  creafed.  The  ad- 
vantages it  likewife  pofleifes  for  drilling  all  forts  of 
grain  or  feed  with'  this  plough,  are  too  evident  to  need 
mentioning. 

TH^  machine,  when  conftru^ied  to  be  ufed  with  a 
T  3  douMen. 
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SnttiiiinrntidoubIc--fuTTOW  plough,   is  made  with  two   ujJper  aoA 

^tj       two  long  jpouis  for  drillings  two   aprons   for   bros^ 

'        caftlngj  and  witb  a  double  hopper  |  but  iti  other  te» 

fpc£ts  the  fame  as  when  intended  for  a  finglc-ftrrow 

plough  !  It  U  ufed  ia  all  cafes  with  the  greateft  cafe 

imaginable^ 

The  interval  between  the  points  of  the  two  {hares  o£ 
a  creafing  plough  is  ufuaily  ten  inches  ^  tJic  beam  ;iboiit 
nine  feet  long  ^  and  the  whole  made  of  ^  light  con^^ 
ftru£licMi. 

SUtt  VIL  -rf  rmrt  pArtu'uiar  expLififffiim  ^f  thi  fgwrts^ — Fig,  tl* 
The  machine  fijted  lo  a  Keutiih  turn  wrelt  plough.  A« 
The  machine.  B>  The  apron  upon  which  the  feed 
Jbtis  and  rebounds  upon  the  larul»  in  hroad*calting.  C» 
Lid  to  cover  the  hopper.  D,  Wheel  at  the  heel  of 
the  plough.  £,  Strap.  FF,  Hooks^  upon  which  the 
apron  turns  by  a  pivot  on  each  fide.  Gj  Stay^  to  keep 
the  madiine  fteady.  H,  Lever,  to  prevent  it  from 
fowing. 

Fig.  3.  The  machine  qonftruflcd  to  be  drawn  by  a 
horfe.  AAAA)  The  hoppers.  BB,  The  diagonal 
fupportcrs.  CCCC>  The  upper  fpouts.  D,  The  apron 
^r  Ihelf  upon  which  the  feed  falls  from  the  upper  fpouts. 
£,  The  lever,  which  carries  back  the  bar,  and  prevents 
the  machine  from  fowing.  FF,  Staples  upon  the  han^ 
dies,  through  which  the  reins  pafs,  for  the  man  who 
condufts  the  machine,  to  dired  the  horfe  by.  I, 
Screw,  to  fix  the  machine  occafionally.  N.  B.  The 
knobs  (by  turning  which  each  particular  fpout  may 
ke  taken  from  off  the  bar,  and  thereby  prevented  from 
feeding)  are  over  each  upper  fpoi{t'j  but,  to  prevent 
confufion,  are  not  lettered  in  the  Plate. 

flate  vin.     Fig.  I.  is  the  fame  machme  with  that  in  fig.  2.  Plate 

vn. 
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VDL    The  dotted  lines,  exprefling  the  fituation  of  thelnftmnicntt 
kmg  fpout,  when  the  apron  is  removed,  and  the  ma-     dry. 
^Wne  adapted  for  drilling.  ' 

Fig.  2.  Alfo  the  fame  machine,  with  the  front  laid  PUtc  vni. 
'#pen  to  fhow  the  infide.  A,  The  catch-wheel  fixed 
upon  the  axle.  BB,  The  axle  upon  which  the  machine 
hangs  between  the  handles  of  the,  plough.  C,  The 
pulley,  by  which  the  ftrap  from  the  wheel  at  the  heel 
of  the  plough  turns  the  catch-wheeL  D,  the  bar, 
upon  which  the  upper  fpout  refts,  fufpended  by  the 
Agonal  fupporters  ££,  bearing  againft  the  catch- 
wheel  by  the  trigger  F,  and  thereby  kept  in  motioit 
while  the  plough  is  going.  G,  The  apron  in  a  Hoping 
pofition,  upon  which  the  com*  or  feed  falls  from  thef 
upper  fpout,  and  is  fcattered'  by  rebounding  upon  the 
land.  It  tunis  upon  pivots,  and  by  this  means  thrown 
die  feed  either  towards  the  right  }iand  or  left  at  plea^ 
fure. 

Fig.  3.  The  upper  fpout. 

Fig.  4.  The  plate  which  is  placed  between  the  bridge 
imd  the  Aider,  for  fowing  fmall  feeds.  The  aperture 
A  being  downwards  for  fowing  turnips ;  the  larger  one 
P  downwards  for  fowing  clover,  &c. 

Fig.  5.  The  bridge,  fixed  in  the  upper  fpouts.  A, 
The  Aider,  which  contra£b  or  enlarges  the  different 
apertures.  B,  The  aperture  in  the  bridge,  through 
which  the  feed  paAes,  when  fowing  any  quantity  from 
one  buihel  upwards  on  an  acre. 

Fig.  (5.  The  regulator,  made  of  brafs.  D,  The 
Aider  or  horfe  which  moves  upon  it,  and  is  fixed  at  any 
particular  degree  by  a  fcrew  in  its  fide. 

Fig.  7.  reprefents  the  movement   in   the   machine 

f  g.  3.  Plate  VII,  AAAA,  Gleets,  between  which  the  up- 

T4  per 
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Infinimenttper  fpouts  reft.    BB,  The  diagonal  fupporMrs,  by  whick 

of  Hu(ban.    ,,  -ii  /.«^r«. 

dry.      the  bar  with  the  upper  fpouts  hang.     C,  The  catch^ 

'      '  wheel.      DD,  The  axle.      E,  The  trigger  upon  tlfe 

bar,  which  bears  againfl  the  catch-wheel.     FF,  Stays 

from   the  back  of    the  machine,  by  which  the  bar 

plays. 

?I*u  nil.     Fig.  8.  The  long  fpout.     AA,  The  ears  by  which 

it  hangs. 

I 
Of  the  Tbrajbing  Machim. 

We  have  already  mentioned,  that  from  the  remoteft 
untiquity  the  4>ra£lice  prevailed  and  ftiU  prevaik  in  A« 
fia,  of  treading  out  the  com  from  the  ear  by  means  of 
the  feet  of  cattle.  In  the  United  Sutes  of  America, 
where  human  labour  is  very  expenfive,  the  fame  mode 
of  proceeding  is  ftill  adopted.  It  alfo  exifts  in  the  foudi* 
crn  parts  of  Europe.  Mr  Toung  fpcaks  of  it  as  prac- 
tifod  in  tlic  province  of  Languedoc  and  other  parts,  in 
tho  following  terms  *. — "  Languedoc.  Through  all  the 
fouthem  parts  of  this  province  they  tread  out  the  com 
with  horfes  and  mules ;  a  man  in  the  centre  of  the 
thralhing-floor  in  the  open  air  drives  them  round,  and 
other  men  fupply  the  floor  and  clear  away  the  draw. 
In  feme  converfation  I  had  on  this  method  between 
Narbonne  and  NifTan,  I  vi'as  aiTured  it  was  far  preferable 
to  the  ufe  of  flails  ^  that  24  mules  or  horfes,  and  12 
men.  Mould  dfpiquty  as  they  term  it,  150  feptiers  of 
wheat  in  a  day ;  that  fome  farms  produce  2000  fep« 
tiers  gf  corn.  What  would  flails  do  for  fuch  a  quanti- 
ty !  I  examined  the  wheat,  and  did  not  find  it  more 

damaged 

•  Trsvei*,  vol  U. 
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^iamaged  than  with  flails  ;  but  the  climate  is  to  be  rc-Inftnimeini 
membered,  which  makes  the  grain  much  harder  than      dry. 
any  with  us.     Seeing  fome  flails  going  alfo,  I  demand**        ' 
ed  the  reafon,  and  was  told  that  the  mailer  would 
fometimes  have  particular  parcels  of  ftraw  thrafhed  fo, 
to  get  the  com  that  was  left  in  it,  if  he  fufpe£led  too 
much;    at  others,    the  labourers  defire    to  do  it  for 
tbemfelves,  which  is  fometimes  granted. 

•«  Prcvfw^.— Seeing  a  large  quantity  of  the  prcfi- 
dent's  wheat  fpread  on  cloths  for  drying  in  the  fun,  and 
inquiring  what  it  meant ;  I  found  it  was  waihed,  as 
all  is,  of  which  the  bed  bread  is  made;  owing,  be- 
yond all  doubt,  to  the  mode  of  threfhing,  which  rexi* 
ders  it  fo  foul,  that  tliis  operation  is  neceflary.'^ 

The  foftnefs  of  the  grain  in  our  northern  climates, 
together  with  the  fuperior  cleannefs  of  the  operation, 
appears  to  have  introduced  at  an  early  period,  and  to 
have  rendered  univerfal,  the  pra£lice  of  feparating  the 
grain  from  the  chaff  and  draw,  by  means  of  the  flail,  con* 
fifting  of  two  (licks  loofely  attached  to  each  other  at  one 
end  by  a  rope  ;  the  one  being  held  in  the  hands,  while 
with  the  other  the  fheaves  of  corn  are  beaten  with  re- 
peated ftrokes.  The  laborious,  tedious,  and  expenfiye  na- 
ture of  this  operation,  long  induced  farmers  to  wifh  that 
fome  mode  could  be  contrived  by  means  of  mechanifm, 
to  abridge  the  toil  of  beating  out  the  grain  by  flails.  Ac- 
cordingly, we  underftand  that  various  attempts  were 
made  by  ingepious  men  to  conilru^i  a  thraihing  machine. 

In  particular,  about  the  middle  of  the  late  century, 
Mr  Menzies  (of  Culterallers,  we  believe,  in  the  upper 
part  of  Clydefdale)  conftru£led  one  which  confided  of 
a  number  of  flails  moved  by  a  water  wheel  A  Mr 
girling  of  Perthfliire^  contrived  and  ufed  anotj^er  upon 
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i^ramentsthe  principles  of  the  flax  mill.  About  tlie  year  1773, 
a  Mr  Uderton  at  Alnwick  ere£ied  a  machine  which 
z€ted  upon  the  principle  of  rubbing  or  preffing  out  die 
com.  At  the  fame  time  a  Mr  Oxlcy  ^t  Flodden  framed 
one  with  fkutchers,  but  of  a  defe^TC^nature^  and  pof- 
feiling  little  *  velocity.  The  bte  Sir  Francis  Kinlodi 
of  Gilmerton,  Bart,  brought  to  Scotland  a  model  oC 
Mr  Ilderton's  machine^,  which  he  fcnt  to  he  tried  by 
*  means  of  the  water-wheel  of  a  barley  mill,  belonginn 
to  Mr  Andrew  Meikle,  ciril  engineer  at  Houfton  mill| 
aear  Haddington.  It  waa  torn  to  pieces  in  the  triali 
and  when  tried  anew  upon  a  larger  fcale,  the  fame  ac» 
ci|lent  occurred.  .Mr  Meikle  himfelf,  hoiwever^  jbh 
Yented  the  new  machine  which  is  at  prefent  in  ufe,  anl 
which  is^  now  known  and  employed  not  only  in  Britain^ 
but  alfo  on  the  continent  of  Europe,  and  in  America. 
We  have  learned  with  regret,'  that,  like  many  other  im- 
prorers  of  tliis  moA  important  of  all  arts,  Mr  Meikle  has 
derived  little  or  no  emolument  from  his  invention.  The 
machine  has  received  various  improvements,  or  at  leafi, 
aherations :  but  the  following  is,  we  bcKeve,  upon  thei 
whole,  one  of  the  moft  approved  forms  of  its  conftmc- 
tion.  N^  I.  N**  a.  and  N"  3.  are  drawn  to  one>foitrdi 
of  an  inch  to  a  foot,  and  N°  4.  and  N*  5.  are  drawn  ^ 
one-half  inch  to  a  foot. 

Pbtfi  XVI.  N°  I .  A,  The  conical  wheel,  commonly  called  the 
horfe-whecl,  working  into  a  caft-iron  pinion  C,  fixed 
on  the  axle  D.  On  faid  axle  is  hung  or  fixed  a  fpur* 
wheel  E»  working  into  a  caft-iron  pinion  H,  wedged 
on  the  drum  fpindle  S,  for  driving  the  drum  GGG.  On 
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the  Other  end  of  the  drum  fpindle  is  fixed  a  fmall  co-Inftro««rtJ% 
nical  pinion^  fix  inches  diameter,  working  two  conical  dry. 
wheels,  12  inches  diameter,  O,  fixed  upon  wrought^ 
iron  fpindles  XX ;  oh  each  end  of  fpindles  is  fixed  a 
pinion  of  fix  inches  diameter,  O,  working  a  wheel 
of  1 2  inches  diameter  ;  the  one  fixed  on  the  axle,  for 
driring  or  moving  the  fhaker  F  j  the  other  end  for 
driving  the  call-iron  feeding  rollers  I.  On  the  faid 
feeding  rdller  are  two  fmall  fpindles  K,  each  with  a 
fquare  focket  going  on  the  end  of  the  fpindles  or  gud-^ 
geons,  fixed  in  the  faid  feeding  rollers  I.  On  the  faid 
fpindles  K  are  fixed  two  fmall  pinions  ZZ,  of  equal  dia^^ 
meter,  for  turning  of  the  upper  roller  I,  heing  about 
four  inches  diameter.  PP,  The  two  top  rails  of  drum 
and  fhaker  framing,  fupported  by  the  pods  /  /,  in  N°  2« 
LLL,  The  beams  for  fupporting  the  horfe-wheei  axle 
B*  Thcfe  beams  are  commonly  fupported  from  thq^ 
bam  wall,  and  (lone  pillars  built  for  fupporting  the  roof 
of'  horfe  courfe,  iw,  m,  m,  w.  The  four  levers  fixed 
foimd  the  upright  axle  B  that  the  horfes  are  yoked  to. 
Mf^n,  fif  «,  «,  «,  The  arms  of  the  horfe-whecl  A.  la 
N**  2.  Plate  XVII.  and  N°  3.  Plate  XVIII.  is  a  wheel 
R,  for  fupporting  the  arms  of  horfe-wheel  A,  &c. 
S,  JBolfter  and  framing  for  fupporting  the  foot  of  up- 
right (haft. 

The  faid  reference  for  N°  i.  defcribes  N°  2.  and  N°  3. 

N®  4.  exhibits  the  com-bruifers.  Plate  yit; 

II,  Caft-iron  fly-wheel  fixed  on  the  end  of  one  of  the 
rollers  dd,  wrought  by  a  handle  h.  This  machine  is 
wrought  with  a  handle,  either  from  the  fly  or  from  the 
caft-iron  fpur-wheel,  C,  working  the  pinions  00  on 
the  end  of  the  rollers.  The  handles  on  the  fpur-wheel 
I  may  be  taken  oflF,  and  wrought  eafily  with  one  man, 
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jM^w^^from  the  handle  on  the  fly  *.  The  hopper^  J^  b 
4ry.  fuppoited  between  the  pofls/]^  with  a  feeding  board  at 
*  •  the  bottom^  moved  up  and  down  with  a  pinion  of  four 
teeth  fixed  on  the  end  of  one  of  the  rollers^  fcnr  feeding 
and  fpreading  the  com  equally  between  die  roDerv 
ddj  where  the  com  paffes  through  into  a  drawer  or 
box  r.  The  rollers  dd  zr^  regulated  by  two  iroa 
fcrews  goii^  through  the  two  pofts/^  to  anfwQC 
the  bruiting  of  ^11  kinds  of  grain. 

Kite  XIX.     N^  5»  is  the  ftraw-cutter. 

A»  Hht  fly  wrooght  by  the  handle  B*  On  the  fuat 
axle  the  fly  is  on  there  is  an  endleis  fyce-wheel  (^ 
«  working  two  pinions  DD.  Thefe  pinions  are  fixed  m 
the  end  of  two  fmall  iron  fpindles^  going  thxon^  Ae 
wooden  rollers  covered  with  pierced  iron»  far  feeding 
fbr\rard  the  draw  through  the  opening  X»  where  the  ftiaW 
er  hay  is  cut  by  the  three  knives  £££»  fcrewed  to  tbe 
arms  of  the  fly-wheel  A.  The  iron  frame  F  mores  froni 
the  centre  P,  with  a  round  eye  on  each  end  of  the  upper 
roller  fpindle,  to  move  the  upper  roller  up  and  down  ac- 
cording to  the  thicknefe  of  the  feed  of  the  ttraw  or  hay. 

In  addition  tathefe^  fome  other  inftruments  are  «fed 
in  agriculture. 

Of  thefe  M'C  may  mention  the  com  fan  or  fanners^ 
whidi  every  firmer  in  Scotland  and  the  north  of  Eng- 
land pofl'efles,  and  ufes  for  the  feparating  his  grain  from 
the  chafi^.  It  confifts  of  an  oblong  wooden  box,  one 
end  of  which  is  clofe  and  (bmewhat  rounded,  while 
the  upper  half  of  the  other  or  fquare  end  is  open. 
The  fans  are  thin  pieces  of  wood  fixed  to  an  axle  fitua- 
ted  within  the  box  at  its  rounded  end.  The  axle  is. 
turned  fwiftly  by  a  handle  on  the  outfide  of  the  box^ 
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nd  the  fans  produce  a  brifk  breeze  or  ftream  of  alr^^'^mmtfTftt 
^n^hieh  comes  out  of  the  open  end  of  the  box.  The  jry. 
grain  is  put  into  a  wooden  ba&et  at  the  top  erf  the^*''*^'* 
box.  This  baflcet  is  of  the  form  of  a  truncated  pyra- 
mid with  its  narrow  end  lowed.  The  aperture  at  its 
bottom  is  flightly  covered  by  a  falfe  bottom,  which  is 
made  to  move  to  and  fro,  when  the  axle  is  turned  on 
which  the^fans  are  placed,  and  thus  lets  down  the  gram 
gradually  in  front  of  the  fans.  The  heavy  grain  fallfi 
acrols  the  ileam  of  air  produced  by  the  fans,  and  is  re- 
ceived into  a  meafure  placed  belowj  through  an  aper- 
Ivre  at  the  front  of  the  box.  The  lighter  grain  is  blow* 
(owards  the  open  end  of  the  box,  and  is  taken  <mt  from 
dme  to  time.  -The  chafF  is  blown  entirely  out  of  the  box. 
Carriages  of  various  forts  are  alfo  ufed  by  farmers } 
bat  as  thefe  are  not  peculiar  to  this,  more^than  to 
many  other  branches  of  bufinefs,  we  account  it  im- 
necefiary  to  give  a  particular  defcription  of  them.  It 
may  be  proper,  however,  to  take  notice  of  a  mpft  un- 
profitable pra£tice  in  many  parts  of  England  of  uGng 
teams  or  waggons  drawn  by  a  great  number  of  horfes 
in  farming  bufinefs.  The  experience  of  the  moft  re- 
fpeflable  farmers  and  others,  appears  now  to  have  de- 
monftrated  that  the  mod  advantageous  mode  in  which 
draught  horfes  can  be  ufed,  confifts  of  employing  them 
Ln  fingle  carts,  and  that  the  weight  of  an  additional 
cart  is  more  than  compenfated  by  other  circumftances. 
The  following  judicious  remarks  upon  the  fubjeft  have 
been  made  by  different  writers. — "  The  horfes  of  Cum- 
berland X  are  not  of  a  large  fize ;  one  iifte^  hands  high, 
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jfiAnmoitfci  a  light  form^  diat  will  anfwer  either  fpr  riding  or 
drawing,  fcldom  draws  lefs  in  a  fingle-horfe  cart  than 
1 1  cwt.  The  common  load  for  a  draught  horfe  of  that 
(ize,  is  15  cwt.  The  carriers  from  Brompton  toNew- 
caftle^  over  a  hilly  country,  carry,  frequently  18  cwt 
We  met  a  boy  18  years  old^  a  carrier  from  Longton  to 
Kcwcaftle,  driving  five  carts,  in  which  were  four  tonsy 
in  each  cart  16  cwt.  A  Cngle  horfe  cart  carries  ten 
pigs  of  lead  of  twelve  (lone  each,  which  is  1 1  cwt 
It  may  therefore  be  fairly  concluded,  that  a  common 
load  for  a  Cngle  horfe  cart  will  be  about  15  bwt« 

<<  In  moft  countries  a  two-horfe  cart  feldom  carries 
more  than  20  cwt ;  nor  a  three-horfc  cart  more  thaa 
30  cwt.  In  Cumberland,  a  boy  or  girl  drives  two 
fmgle-horfe  carts  that  carry  30  cwt.  Of  courfe  tiro 
horfes  yoked  in  fingle4iorfe  carts,  will  draw  as  much  as 
three  horfes  yoked  in  one  cart. 

<<  A  common  carrier  at  Carliflc,  whc5  many  years  cm- 
ployed  a  waggon,  has  laid  it  afi  Je,  and  now  ufcs  Cngle- 
horfe  carts  only  \  as  he  finds  he  can  by  that  means  carry 
much  greater  weights. 

"  The  fuperior  goodncfs  of  the  roads  in  Cumberland 
may  in  a  great  mcafure  be  attributed  to  the  univerfal 
ufe  of  fingle-horfe  carts.  "Wherever  waggons  are  uW 
they  arc  the  deftruftion  of  roads,  efpecially  in  hilly 
countries  where  they  are  obliged  to  lock  the  wheels ; 
the  banks  are  in  a  manner  ploughed  up  with  them,  and 
the  nine-inch  wheels  arc  in  reality  no  more  than  three- 
inch  wheels,  by  the  artful  mode  of  laying  on  the  middle 
courfe  of  tire.  lullead  of  being  nearly  exempted  from 
tolls,  every  horfe  drawing  in  a  waggon  oui;ht  to  p'V 
treble  of  what  Ihould  be  ex  idled  from  a  horfe  drawing 
ill  a  fingle-horfe  cart.     Of  what  ufe  are  waggons  except 


te  deftroy  tlie  roads  ?  It  is  dear  that  the  fame  numbef  Tnftnimenw 
of  horfes  yoked  in  fiLigle-horfe  carts  will  draw  more  than*^  j ^ /  " 
when  yoked  fix  or  eight  together.  Single-hode  carts  ^  *  ' 
:^re  eafier  loaded  and  unloaded,  are  mticJi  more  hatidy 
for  altnoft  every  purpofe  |  and  Bx  or  eight  may  be  dri- 
ten  by  a  man  and  a  boyt  which  is  a  trifling  addltirinal 
expence.  If  a  middle-fized  Cumberland  horfe  draws 
15  cwt»  a  large  ftrong  waggon-horfc  will  as  eafily  draw 
SO  cwt.  and  which  we  know  is  done  in  fome  parts  of 
the  kingdom. 

*<  Few  countries  can  produce  examples  of  greater 
draughts  by  a  Ungle  horfe,  on  a  common  road,  than  Dum* 
barton  {hi  re*  A  waggon  containing  eighty  (lone  of  hay, 
16 lb.  to  the  done,  each  pound  containing  23  ^  ounces  af 
in  average^  is  an  ordinary  draught  of  one  horfe  to  G[af<* 
gOrWf  &c  at  the  diilance  of  twelve  and  fourteen  miles* 
Someti  met  the  load  is  100  (lone,  which  is  equal  to  at 
leaft  1 6  cwt.  average.  Draughts  for  a  fmglc  horfe  from 
Leven  printfields  to  Glafgou',  at  the  diflance  of  eigh- 
teen or  aincteen  miles,  at  one  raket  are  dill  greateri 
TTie  w^aggon  is  commonly  loaded  with  goods  froni  to 
to  30  cwt.  The  fame  horfe  generally  goes  loaded  twice 
a  week  to  Glafgow,  and  returns  loaded*  The  waggons 
employed  by  the  printfields  are  covered,  and  confequent* 
ly  heavier  than  common  waggons  for  hay  or  com. 

*•  Two^horfe  carts  have  gone  much  into  difufe,  becaufe 
two  horfes  in  feparate  carts  wiM  carry  at  leall  one-third 
more  weighty  and  with  greater  eafe.  Whatever  part  of 
the  load  is  before  the  centre  of  gravity,  which  h  always 
in  the  axley  refts  conilantly  on  the  horfe  yoked  in  the 
fiiafu*  Going  down  a  hiU|  this  burden  muft  be  greats 
ly  increafed,  and  always  in  proportion  to  the  fteepnefs 
_«{ the  defeat.    But  this  is  not  all  ttiifVnL     Uokr^  th? 
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of  die  dmigilt  at  cbe  fixcxDoft  borfip  be  alvayt  in  tbf 
Ene  firoiB  ^^  book  of  Iub  hams  to  dte  mAJii^  Haie  of  the 
xuCf  he  win  be  pnllrng  down  cfae  other  boricf s  back,  or, 
m  ocher  wordsy  will  be  grrin^  nTrn  x&oie  wcipit  to  carry* 
The  cxaceszregeoerzIlT  fised  about  die  pm  of  the  teamsy 
vLkli4faxovs  dx  liae  of  the  fere  horde's  draft  (bdund 
that  pin)  a  confiderable  angle  above  die  axle.     From 
wiikb  it  is  plain  that  die  botie  in  die  traces  mod  eidicr 
aot  drzv  at  all,  or  muA  bring  additkinal  weight  on  die 
tfcberhorfesi  which  is  always  in  proportion  to  the  force 
widt  which  he  drawsy  and  die  brgenefs  of  die  angle 
which  die  line  of  his  draught  nukes  widi  the  line  betwixt 
the  hook  of  his  hams  and  die  axle  of  die  cart.     BefideSi 
imleis  the  driTer  be  more  careful  rhan  ordinary  to  keep 
die  trace  borfe  to  his  duty,  the  other  poor  animal  hai 
not  only  this  great  weight  to  carry,  Eiit  all  the  load  to 
draw.     In  the  long  plough  with  four  horfes  the  £une 
reafonicg  holds  (only  fubitituting  the  muzzle  of  the 
plough  for  the  axle  of  the  cart^,  as  far  as  the  drawing  is 
concerned ;  and  even  ia  a  plough  widi  xvro  horfes,  un« 
Jefs  the  back-ropes  are  fo  adjufted  chat  the  theats  arc  ii 
a  ilraight  line  from  the  hook  of  the  hams  to  the  fwingle- 
tree,  the  better  a  horfe  draws,  the  more  weight  he  muft 
bring  on  his  back.     Skilful  farmers  indeed  fay  that  the 
weight  of  the  furrow  muft  in  fome  degree  reft  on  the 
horfes  necks,  by  means  of  the  back  ropes.'    This  may 
be  a  reafon  for  the  theats  being  ftraight,'  but  not  for 
their  being  bent  upwards/' 
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Preparatioii 
of  Land. 


SECT.  II. 


*F  PREPARING  LAND  FOR  CROPPING,  BT  REMOVING  OB- 
STRUCTIONS AND  BRINGING  THE  SOIL  ikTO  A  PRO- 
PER STATE. 

I.  0/ removing  Stones. 

It  is  of  the  utmoft  importance  to  have  land  cffec-  Importancfi 
tually  cleared  of  ftoncs,  before  undertaking  any  agri-  yi^g  ftoncs* 
cultural  operation  upon  it ;  for  by  means  of  them  there 
is  frequently  more  expence  incurred  in  one  feafon,  by 
the  breaking  of  ploughs  and  the  injury  fuffered  by  the 
cattle  and  hamefs,  than  would  remove  the  evil.  It 
has  alfo  been  obferved  that  the  foil  round  a  large  ftone 
is  commonly  the  beft  in  the  field.  It  may  be  confider- 
cd  as  purchafcd  at  a  low  rate  by  removing  the  ftone. 
At  any  rate,  fuch  ftones  muft  be  removed  before  the 
ground  can  be  properly  cultivated  :  for  v.hether  a 
large  ftone  occupy  the  furface,  or  lie  beneath  it,  but 
within  reach  of  the  plough,  a  confiderable  fpace  around 
It  cannot  be  ftirrcd  by  that  inftrumcnt,  and  is  therefore 
ufelefs.  Even  the  reft  of  the  field  where  ftones  abound 
muft  be  laboured  in  a  more  flow  and  tedious  manner, 
on  account  of  the  caution  necefiiiry  to  avoid  the  danger 
which  they  produce. 

The  ftoncs  which  impede  the  improvement  of  land 
are,  ift,  loofe  ftones,  or  fuch  as  arc  thrown  up  to  the 
furface  by  the  plou-h  ;  and,  adiy,  fitfil^  ftones,  which 
are  either  upon  or  immediately  below  tlie  furface,  but 
arc  of  fuch  magnitude  that  tlicy  cannot  be  ftirrcd  by 
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Preparation  the  plough.     The  firft  kind  of  ftones  may  ufually  he 

%  ■  ^     ■■>eafily  removed    by  being  gathered    and  carried   off. 

Modes  of    -^Yhen  land  is  laid  down  for  hay,  fuch  ftones  arc  often 
ranovm^  * 

^o««.  improperly  thrown  in  heaps  into  the  furrows,  where 
they  ever  after  continue  to  interrupt  the  plough,  or 
are  dragged  again  by  the  harrows  over  die  land.  In* 
ftead  of  proceeding  in  this  manner,  they  ought  to  be 
carried  wholly  off  the  field  in  carts  at  the  drieft  feaibn 
of  the  year,  and  placed  in  Ctuations  in  which  they  may 
be  rendered  ufeful  to  the  farm.  In  this  point  of  view, 
ftones  are  fometimes  of  confiderable  value  for  making 
concealed  drains,  or  for  making  and  repairing  the  roads 
through  a  farm,  and  alfo  for  the  repairs  of  fome  kinds  of 
fences. 

The  only  writer  upon  agriculture  who  has  in  any 
cafe  obje£lcd  to  the  propriety  of  clearing  land  of  fmall 
ftones,  is  probably  Lord  Kaimes.  In  fome  parts  of  the 
fouth  of  Scotland,  and  particularly  in  Galloway,  the  foil 
is  faid  to  be  compofcd  in  a  great  meafure  of  gravel,  and 
of  ftones  of  a  fmootli  furfacc,  as  if  worn  by  the  running 
of  water.  After  being  ploughed,  tlie  whole  furface  of 
every  field  appears  to  be  compofed  of  loofe  ftones  lying 
almoft  in  contaft  with  each  other.  Some  induftrious 
farmers,  with  great  labour,  coUedled  and  removed  the 
ftones  from  a  few  of  their  fields,  with  a  view  to  their 
improvement ;  and  the  refult  is  faid  to  have  been,  that 
the  fucceeding  crops  were  wholly  blighted  in  tlie  tender 
blade,  and  never  came  to  maturity.  The  ftones  upon 
the  furface  were  fuppofcd  to  have  prevented  the  exhala- 
tion of  the  moifturc  from  the  fliallow  and  extremely  po- 
rous and  open  foil  which  they  covered :  and  they  were 
alfo  fuppofed  to  have  contributed  to  fofter  the  young 
plants,  by  reflecting  powerfully  from  their  fmooth  fur- 
faces 
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(zCes  the  fun's  rays  in  every  direition  around  them  :  Preparation 
but  when  they  were  removed,  the  foil,  in  that  bleak  cli-  <  y  ■■■■^ 
mate,  became  at  once  too  cold  and  too  dry  for  any  pur- 
pofe  of  agticulture.  The  farmers,  therefore,  who  had 
with  fo  much  toil  and  coil  removed  the  ftones  from 
part  of  their  lands,  could  think  of  no  better  remedy 
than,  with  equal  toil,  to  bring  them  all  back  again,  and 
carefully  replace  them  upon  their  fields.  It  is  added^ 
that  the  foil  immediately  refumed  its  wonted  fertility. 
The  truth- of  this  anecdote  has  never  been  confefted  5 
and  there  is  no  doubt  that  it  has  long  been  current  in 
the  fouth  of  Scotland,  both  previous  to  its  publication 
by  Lord  Kaimes,  and  after  that  period,  among  a  clafs  of 
perfons  who  are  very  unlikely  to  have  been  acquainted 
with  his  writings.  It  is  pofliblc  that  the  replacing  the 
ftones  was  the  beft  remedy  for  tlie  want  of  fertility  in 
the  foil  which  its  cultivators  had  within  tlieir  reach : 
but  it  is  probable  that  they  might  have  found  it  of  more 
importance  to  have  covered  the  furface  of  their  land 
with  a  fubftantial  coat  of  clay  marl,  or  even  with  almoft 
any  kind  of  earth  or  clay  obtained  from  the  bogs  "and 
fwamps  that  nfually  abound  in  thefe  countries,  providing 
only  they  could  obtain  a  quantity  of  lime  to  add  to  it. 
In  this  way,  poiTefllng  land  whofe  bottom  was  very  per- 
vious to  moifture,  they  might  have  obtained  a  foil  fuit- 
ed  to  every  purpofe  of  agriculture  ;  whereas,  in  its  pre- 
fent  ftate,  it  muft  remain  for  ever  unfit  to  be  touched 
by  the  fcythe. 

With  regard  to  large  or  fitfaft  ftones  which  cannot 
be  removed  by  any  ordinary  effort,  they  ufually  either 
appear  fully  above  the  furface  or  are  concealed  imme- 
diately under  it.  For  the  fake  of  difcovering  con- 
cealed ftones,  it  is  faid  to  be  a  cuftom  in  Yorkfhire, 
y  2  when 
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Preparation  when  they  intend  to  reduce  wafte  and  rude  lartd  uildci 
/  the  plough,  in  the  firft  place,  carefully  to  go  orer  the 
whole  furfacc  with  (harp  prongs,  which  at  the  diftancc 
of  every  I2  or  14  inches  they  thruft  into  the  ground  tc 
the  depth  of  above  a  foot,  and  wherever  a  ftone  meets 
the  prong  they  mark  the  fpot  with  a  twig,  a  bit  oi 
wood,  or  fome  other  objedk.  They  afterwards  trace  all 
the  marks,  and  remove  every  ftone  before  they  toach 
the  land  with  the  plough. 

Concerning  the  modes  which  have  been  adopted  for 
removing  large  ftoncs  out  of  the  way  of  the  plough; 
one  of  the  (impleft  is  the  following :    A  pit  or  hole  ts 
dug  befide  the  ftone,   16  or  18  inches  deeper  than  the 
height  or  thicknefs  of  the  ftone.     A  number  of  men 
arc  then  affembled,  who  tumble  it  into  the  pit.     It  is 
immediately  covered  up  with  a  part  of  the  earth  diat 
came  out  of  the  hole  •,  and  the  reft  of  the  earth  is  fcal- 
tered  over  the  field,  or  employed  in  bringing  to  a  level 
with  the  reft  of  the  foil  the  fpot  where  the   ftone  for- 
merly  lay.      As    the  ftone  now  remains  at  a  greater 
depth  than  the  plough  can  reach,  it  is  no  longer  an 
impediment  to  agriculture.     In  performing  this  opera- 
tion, however,  the  workmen  muft  attend  to  the  nature 
of  the  foil,  and  take  care  that  the  weight  of  the  ftone 
do  not  bring  down  the  (ide  of  the  pit,  which  might  be 
attended  with   dangerous   confequences.      To  obviate 
any  hazard  of  this  kind,   it  is  always  proper  to  have  at 
hand  a  ftout  plunk,  wliich  ought  to  be  laid  acrofs  the 
pit  or  hole,  immediately  under  the  neareft  comer  or 
edge  of  the  ftone.     With  this  precaution,  a  fingic  man 
may  ul'ually  perform   tlie  whole  operation  of  burying 
ftoncs  or  pieces  of  rock  of  very  great  fize  nnd  weight. 
By  tlie  above  operation,  however,  the  ftoncs  are  ut- 
terly 
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terly  loft ;  whereas  they  may  fometimes  be  of  confiJer- Preparation 
^ble  value  for  fences  or  other  buildings.  When  this  ^- — v-?^ 
is  the  cafe,  they  mud  be  broken  to  pieces  before  they 
are  removed.  With  this  view  it  is  to  be  obferved, 
that  a  great  variety  of  ftones  have  fome  thin  veins, 
which  being  found,  wedges  can  be  driven  into  them 
by  large  hammers,  fo  that  they  may  be  eafily  broken. 
For  fuch  operations  fpades  and  pick-axes  are  neceiTary 
to  clear  away  the  earth,  and  a  large  and  a  fmall  lever 
to  turn  the  ftones  out  of  the  ground.  Hammers  and 
sedges  are  alfo  requifite,  with  carts,  to  remove  the 
fragments  from  the  field.  In  the  Statiftical  Account 
rf  Scotland,  (vol.  xix.  p.  565.  parifh  of  Maderty),  we 
are  told  that  "  the  Rev.  Mr  Ramfay,  the  prefent  in- 
cun&bent,  who  occupies  a  piece  of  land  full  of  fitfaft 
ftones,  conftrufted  a  machine  for  the  purpoft  of  raifmg 
them.  It  operates  ion  the  principles  of  tlie  pulley  and 
cylinder,  or  wheel  and  axis,  and  has  a  power  as  one 
to  24 ;  it  is  extremely  iimple,  being  a  triangle,  on  two 
fides  of  which  the  cylinder  is  fixed ;  it  can  be  eafily 
wrought  and  canied  from  place  to  place  by  tliree  men. 
A  low  four-wheeled  machine  of  a  ftrong  conftruSion 
is  made  to  go  under  the  arms  of  the  triangle,  to  receive 
the  ftone  when  raifed  up.  This  machine  has  been  al- 
ready of  great  ufe  in  clearing  feveral  fields  of  large 
ftones  in  this  place  and  neighbourhood." 

It  is  evident,  that  the  machine  here  idefcribed  is 
only  valuable  for  getting  ftones  out  of  the  way  in  the 
grofs  and  unbroken;  and,  accordingly,  we  learn  tliat 
ftone  fences  are  almoft  unknown  in  the  parilh  of  Ma- 
derty. 

Where  ftones  are  valuable,  therefore,  and  the  opera- 
tion of  breaking  them  with  hammers   and  wedges  is 
U  3  found 
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Preparation  found  impraclicable  or  too  laborious,  it  will  be  necefr 
'  fary  to  blafl  them  with  gunpowder.  To  perform  this 
operation  properly,  however,  confiderable  experience 
16  requifite ;  for  it  is  faid,  that  a  (kilful  workman  can 
in  moil  inftanccs,  by  the  depth  and  pofition  of  the  borei 
contrive  to  rend  (tones  into  three  equal  pieces  without 
caufmg  their  fragments  to  fly  about.  In  time  of  war, 
however,  the  cxpence  of  gunpowder  is  apt  \o  become 
very  great.  With  a  view  to  diminifii  the  coft  of  that 
article,  it  has  been  fuggefted,  that  it  is  proper  to  per- 
form the  operation  not  with  gunpowder  alone,  but 
with  that  article  of  a  good  quality,  mixed  up  with 
dbout  one-third  of  its  bulk  of  quicklime  in  fine  powder. 
We  are  afiureil  that  this  compofition  pofTcfles  as  much 
force  as  an  equal  quantity  of  pure  gunpowder,  and  it  is 
even  alleged,  that  the  proportion  of  quicklime  may  be 
incrcafcd  with  advantage.  How  the  ftrength  of  gun- 
powder Ihould  be  fo  much  augmented  by  the  addition 
of  quicklime,  we  do  not  know.  Perhaps  it  may  add 
to  the  force  of  ihe  cxplofion  by  undergoing  a  chemial 
ilecompofition  of  its  parts,  as  it  has  of  late  been  fuf- 
poclcd,  that  this  mineral  is  by  no  means  a  fimple  or  un^ 
i  oiu  p<^und  cil  hod  v. 

Whore  a  field  i-^  very  greatly  overrun  with  conceal- 
ed Uonos,   the  moft  eflcOual  method  of  getting  quit  of 
tl.om,  and  of  rendering  it  permanently  arable,  confiil*- 
o:  trcnchii^g  it  vhoily  by  the  fpade.     Nor  is  this  z\^ 
w  ns   the   moil    cxpenftve  mode  of  proceeding.     Tb<= 

|N,M  .^v  o?"*  .u'vo,  which  is  one-fixth  Urger  than  an  Eng'— 
h\\\  MV^\  olK^v^ing  at  the  fame  time  the  ftones  or  their- 
^M;.r  It  tl>,  vjxuirry  to  the  labourers.  In  tliis  way,  ihcr- 
ixp.Muo  vl  pK>«ghing  tlic  field  is  favcd.    The  foil  *> 

deepeneJ 
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cieq>cned  to  the  utmoft  extent  of  which  it  Is  capable,  Prcpirttum 
and  can  be  laid  out  in  the  form  moil  convenient  for  >■  ^  , » 
cultivation.  In  Dr  Anderfon's  report  of  the  ftate  of 
agriculture  iit  Aberdeenlhire,  it  is  iaid  that  the  expence 
of  trenching  an  acre  to  the  depth  of  from  12  to  14 
inches,  where  the  ftones  are  not  very  large  and  nume- 
rous, runs  from  4d.  to  6d.  a  fall»  which  is  from  ah  138I. 
to  4!.  per  Scots  acre.  Ground  that  has  been  formerly 
trenched,  is  fometimes  done  as  low  as  ad.  per  fall,  or 
iL6s«6d.  per  acre.  Hence,  in  confequence  of  the  pra£lice 
of  trenching  ground  by  the  fpade  being  not  unfrequent 
in  Aberdeenfhire,  workmen  have  become  expert,  and 
by  competition  have  rendered  the  price  extremely  mo- 
derate. It  is  to  be  wiflied  that  the  fame  pra£lice  were 
more  frequent  in  other  parts  of  the  country,  as  it 
would  have  a  tendency  to  introduce  a  tafte  for  the 
moft  corred  and  perfe£i  of  all  modes  of  labouring 
the  foil,  and  would  alfo  occupy  a  conGderable  part 
of  the  population  of  the  country,  in  the  moft  in^ 
nocent  and  healthful  of  all  employments,  that  of  agrir 
culture. 

2.  Of  Draining^ 

>  It  has  already  been  remarked,  that  the  prefence  of  Importance 
moifture  is  of  the  utmoft  importance  to  the  fuccefs  of  °*  raining^ 
vegetation.  At  the  fame  time,  as  muft  neceflarily  hap- 
pen with  every  powerful  and  afiive  agent,  the  too  great 
abundance  of  water  is  no  lefs  pernicious  to  many  plants, 
than  an  entire  want  of  it.  When  it  ftagnates  upon  the 
foil,  it  decompofes  or  rots  the  roots  and  ftems  of  the  moft 
valuable  vegetables.  Even  when  it  does  not  remain  on 
a  fpot  round  the  whole  year,  its  temporary  ftagnation 
during  Uie  winter  renders  the  land  unproductive.  SesL* 
U  4  fona 


j^epmttf^n  fons  cjf  tilhgc  are  often  loft,  and  in  wet  years  tiie  crop 
i  mu(t  always  be  k^nty  and  precarious.  When  in  gTa&i 
the  land  can  aniy  produce  die  co^rfeft  ^iid  mail  hardy 
Tegetables,  which  can  reUft  the  chill  or  cold  ftate  of 
the  foil,  or  the  iermenution  which  is  often  produced 
by  fudden  wsnnth  while  the  watifr  rem^inf  upon  th^fl 
proutid.  Hence  arifes  tht^  impoitunce  of  draining,  by 
^*bich  arable  land  is  rendcre^d  inanageable,  is  made 
to  dry  gradually  and  early  in  the  fpricg,  and  the  corn 
Ig  mcreafed  in  quantity  and  weight  j  and  by  which,  in 
paftare  lands,'  tlie  gr,drcs  are  m^d&  to  change  their  co* 
lour  and  to  iofc  their  coarfe  appearance,  and  the  finer 
kinds  of  plants  arc  enabled  to  flourilb*  EvGn  die  €12^1 
mate  is,  by  means*  of  draining,  vt^ry  cotiriderably  im- 
proved. It  18  rendered  lefs  cold  during  the  wintcfj 
and  by  diminiihing  in  hot  weather  the  '  exhalations 
from  the  foil,  its  falubrity  boith  to  animal  and  vege- 
table life  is  greatly  increafed.  Every  kind  of  grain 
comes  earlier  to  maturity.  The  harveft  ig  lefs  precai- 
rious,  and  the  difeafes  are  banifhed  which  arofe  from  a 
damp  foil  and  a  humid  atmofphere. 
land'isren-  '^^^  water  which  ftagnates  upon  the  furface  of  a  foil 
dcred  wet  may  originate  from  two  caufes.  It  may  defccnd  upon 
by  fprings.  it  in  the  form  of  rain,  or  it  may  afcend  from  fprings  or 
refervoirs  of  water  in  the  bowels  of  the  earth.  The 
rules  for  draimng  land  which  is  rendered  too  wet  for  the 
purpofe  <rf  agriculture  are  different,  according  to  the 
caufes  which  occafion  the  wetnefs.  We  fliall  firft  take 
notice  of  the  moft  approved  modes  of  draining,  when 
the  exceiliye  moifture  is  occafioned  by  rain  or  furface 
water  ftagnating  upon  the  land;  we  fhali  afterwards 
ftate  the  plan  of  draining  to  be  adopted,  when  the  wet- 
nefs  arifes  from  fprings  or  water  arifing  out  of  the  earth ; 
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and,  laftly,  we  ihsUl  give  an  account  of  the  mode  of  Preptntioi 
draining  what  are  called  landlocked  tiogs,  from  their  r 

being  fitiiated  upon  a  loweir  level  than  the  adjacent 
country. 

J  I.  Of  Draining  Lands  rendered  wet  hy  ihejlagnation  cf 
rain  water  upon  their  furjuce. 

To  rcUere  land  from  rain  water  that  is  apt  to  (lag-  Drains  m 
nate  upon  it,  two  kinds  of  drains  have  been  adopted,  ^PJ/J^"' 
Of  thefc,  fome  are  called  open  drains y  from  their  being  ex- 
pofed  to  view  in  their  whole  length.     The  other  kind 
receives  the  appellation  of  hollow  drains^   from  their 
being  covered,  fo  that  tlieir  exigence  is  not  apparent  t» 
a  ftranger,  nor  is  any  part  of  the  land  loft  in  confer 
-quence  of  their  being  made.     Hollow  draining  is  fome- 
times  avoided  on  account  of  the  great  immediate  ex<- 
pence  with  which  it  is  attended,  and  in  fome  fituatLons 
it  is  altogether  inadequate  to  the  objeci  in  view.     There  hoIIc^ 
are  fome  foils  that  being  chiefly  compofed  of  a  ftifF  clay,  ^\^^^, 
poiTefs  fo  great  a  degree  of  tenacity  as  to  retain  water  plicabku 
upon  feyery  trifling  depreflTion  of  their  furfacc,  till  eva- 
poration carries  it  ofl^.     It  is  in  \2\v1  to  attempt  to  drain 
Auji  foils  by  hollow  channels  below  ground,  as  the  wa- 
ter will  never  be  able  to  filtrate  through  the  foil  fo  as  to 
reach  the  drain.     In  fuch  fituations,   therefore,  open 
xixaining  is  the  only  mode  that  can  be  adopted  for  clear- 
xng  the  foil  of  furfacc  water. 

It  alio  fometimes  i^appens  that  on  brdinary  foils, 
l^ollow  drains  would  fpeedily  be  rendered  ufelefs, 
"XTiis  muft  take  place  where  the  admidion  of  furface 
^*^ater  cannot  be  avoided,  and,  from  the  figure  of  the 
adjoining  lands,  muft  be  very  greatly  augmented -in 
^inie  of  heavy  rains.     In  fuch  cafes,  a  clofo  or  hollow 
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Pf<T>afation  drain  would  fpeedily  be  choked  up  by  the  fand^  2nd 
»i  ^  i,  I  foii  brought  doMm  by  fudden  and  violent  torrents.  In 
thcfc  fituations,  therefore^  open  drains  can  alone  profe 
ufcful. 
I>raimn|r  Soils  formed  of  a  tenacious  clay  can  only  be  drained 
'*by  being  laid  up  properly  in  ridges  which  are  high  in 
tlic  middle,  and  have  furrows  at  each  fide  for  carrying 
cfF  tlie  water.  The  great  art  of  preferving  land  of 
this  defcription,  therefore,  free  from  fnperfluoas  iDoi«> 
fture,  confifts  of  laying  out  every  field  in  fuch  a  direc-> 
tion  as  that  all  the  furrows  between  the  ridges  may 
have  a  gradual  defcent  to  a  c(»nmon  ditch  or  dram  for 
carrying  off  the  water.  Where  at  any  particular  fpot 
the  r?gHlarity  of  the  dcfcent  is  interrupted^  croCs  fur- 
fou's  muft  be  kept  open  with  the  fame  view.  The 
ridges  muft  alfo  be  laid  up  in  fuch  a  form  as  t9  allow 
the  water  to  defcend  from  the  fummit  in  the  middle 
to  the  furrows  on  each  fide.  If  the  ridges,  howevei:, 
are  too  high  in  the  centre,  there  will  be  a  danger 
that  in  heavy  rains  the  foil  may  be  waihed  from  the 
fummit  down  into  the  furrows,  which  would  produce 
the  double  evil  of  impoverifhing  the  centre  of  every 
ridge,  and  of  choking  upi  the  furrows,  and  reoderiDg 
tliem  unfit  10  drain  the  bnd. 

The  diftinguiflied  fuccefs  of  tlie  Flemifii  huftandr- 
men,  and  alfo  of  the  farmers  in  the  central  countries  of 
England  where  this  kind  of  (oil  abounds,  fufiiciently  der 
monftrates  the  prafticability  of  preferving  it  in  a  due 
degree   of  drynefs  for  the  mod  valuable  purpofes  of   ^ 
agriculture.     In  thefc  Englifli  counties,  and  in  Flan — . 
ders,  the  general  mode  of  drying  land  confifts  of  plough.  — 
iiig  it  up  in  high  and  broad  ridges,  from  20  to  30,  an^^ 
even  40  feet  wide,  with  the  centre  or  crown  three    c:^ 

fo^^Ji 


four  feet  higher  than  the  furrows.     By  attentively  pre-PrcparatMm 
ferving  the  furrows  in  good  order,  and  ■  free  from  ftag-  v«...,y^.J^ 
nating  water,  the  land  is  kept  in  a  dry  ftate,  and  all 
kinds  of  crops  flourifh. 

The  mode  of  ridging  and  crofs-furrowing  the  clay  Draining 
foil  of  the  Carfe  of  Gowrie,  Perthfhire,  has  been  thus  y"  Gowrk. 
defcribed  by  George  Paterfon,  Efq.  of  Caftlehuntly  in 
that  county.     **  There  are  certain  large  common  drains 
which  pafs  through  the  diftridi  in  different  direftions, 
fufficiently  capacious  to  receive  the  water  drained  from 
the  fields  by  the  ditches  which  furround  them^  and  of 
fuch  a  level  as  to  carry  it  clear  off,  and  to  empty  their 
contents  into  the  river  Tay.     There  are  alfo»  ditches 
which  furround  every  farm,  or  pafs  through  them  as 
their  fituation  may  require,  but   in  fuch  manner  as  to 
communicate  with  every  field  upon  the  farm.     Thefe 
ditches  are  made  from  two  to  four  feet  wide  at  top, 
and  from  one  and  a  half  to  one  foot  at  bottom  -,  a  ihape 
which  prevents  their  fides  from  falling  in :  but  even 
then  they  mud  be  cleanfed  and  fcoured  every  year  at  a 
confiderable  expence.     If  the  fields  be  of  an  uniform 
level  furface,  the  common  furrows  between  the  ridges, 
provided  they  be  fufficiently  deepened  at  their  extre- 
mities, will  ferve  to  lay  the  grounds  dry  5  but,  as  it  fel- 
dom  happens  that  any  field  is  fo  completely  free  of  in- 
equalities, the  lafl  operation,  after  it  is  fown  and  har- 
rowed in,  is  to  draw  a  furrow  with  the  plough  through 
^very  hollow  in  the  field  which  lies  in  fuch  a  direftion 
^hat  it  can  be  guided  through  them,  fo  as  to  make  a  free 
<:!ommunication  with  any  of  the  ditches  which  furround 
^he  farm,  or  with  any  of  the  furrows  between  the  ridges, 
Xvhich  may  ferve  as  a  conductor    to  carry   the  wat^ 
^*Dff  to  the  furrounding  ditches.     When  this  track  is  once 

opened 
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Preparation  opened  with  the  plough,  it  is  widened,  cleared  OHt, 

of  Lao'l.  1  r     fx  I'liz-i 

i.  ^  t  ai)a  to  ihaped  v/ith  the  fpade,  that  it  may  run  no  riik 
of  filling  up.  Its  width  is  from  fix  inches  to  a  foot,  ac* 
cording  to  its  depth,  which  mud  depend  upon  the  level 
of  the  field ;  but  the  breadth  of  a  fpade  at  bottom  is  a 
good  general  rule.  It  frequently  happens  that  there 
are  inequalities  in  feveral  parts  of  the  fame  field,  which 
do  not  extend  acrofs  it,  or  which  do  not  pafs  throu^ 
it  in  any  dire£lion  that  a  plough  can  follow ;  bat  wiuch 
may  extend  over  two  ridges,  or  one  ric^e,  or  even  pait 
of  a  ridge.  Such  require  an  open  communication  to 
be  made  with  any  furrow,  which  may  ferve  as  a  coo* 
duflor  to  carry  off  the  water,  which  is  always  made 
with  the  fpade.  All  thefe  open  communications  are 
here  called  gaas^  and  to  keep  them  perfedUy  clear  is 
a  very  eficntial  obje£k  of  every  Carfe  farmei's  atten* 
tion.** 

"  It  is  the  general  praftice  in  the  Carfe  to  have  head* 
ridges,  as  they  are  called,  at  the  two  extremities  of 
eacli  field ;  that  is,  the  ground  upon  which  the  plough 
turns,  is  laid  up  as  a  crofs  ridge,  higher  in  the  middle 
and  falling  off  at  each  fide,  fo  that  a  gaa  is  made  in  the 
courfe  of  the  inner  furrONv,  v/ith  which  the  whole  fur- 
rows between  the  longitudinal  ridges  communicate^ 
and  into  which  they  pour  all  their  furface  water, 
which  is  carried  ofF  by  gaas  or  openings  cut  through 
the  head  ridges,  and  emptied  into  the  adjoining 
ditches  which  convey  the  water  to  the  main  drain. 
Befides  all  this,  an  experienced  Carfe  farmer  takes  care 
that  his  lands  be  carefully  ploughed,  and  laid  up  equal- 
ly without  inequalities  that  can  hold  water,  and  that 
ihe  jidges  be  gradually  rounded,  fo  that  the  furface 

water 
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water  may  neither  lodge  nor  run  fo  rapidly  off  as  ^o^*^J^*V^ 

injure  the  equal  fertility  of  the  field."  ^    ■  v   -^ 

With  regard  to  the  general  rule  for  making  open  ^u^es  for 

I'll  »       •  1      making  o- 

orains,  it  may  be  obfenred,  that  their  deptli  and  wide- pen  dr*ii». 
aefs  muft  always  in  fome  meafure  be  left  to  the  judge* 
ment  of  each  particular  hufbandman,  that  they  may  be 
▼aried  according  to  the  variety  of  foils  and  fituations* 
Upon  the  whole,  however,  the  width  at  bottom  ought 
to  be  one-third  of  that  at  top^  that,  by  being  fufHcient^ 
ly  flopedy  the  fides  may  be  in  no  danger  of  falling  in. 
The  fall  or  declivity  alfo  ihould  be  fuch  as  may  carry 
off  the  water,  without  ftagnation,  and  along  with  it 
any  grafs  and  other  loofe  and  light  fubftances  that  may 
get  into  the  ditch.  At  the  fame  time,  care  ought  to 
be  taken  to  lead  the  drain  in  fuch  a  dirctlion  down 
iny  fteep  declivity  that  may  occut  in  an  oblique  man-* 
Aer,  that  the  water  may  not  have  too  rapid  a  motion^ 
as  it  would  otherwife  be  apt  to  form  inequalities  in  the 
bottom,  and  to  wear  down  the  fides.  In  mofs  and  very 
foft  foils  drains  require  to  be  of  confiderablc  width,  on 
account  of  their  tendency  to  fill  up  ;  and  their  breadth 
at  top  muft  exceed  that  at  tlie  bottom  in  a  greater  de- 
gree than  the  proportion  already  mentioned.  In  all 
cafes  in  which  a  ditch  is  intended  for  a  drain  only, 
and  not  to  be  ufed  as  a  fence,  none  of  the  earth  thrown 
©ut  of  it  ought  to  be  allowed  to  remain  upon  the  fides> 
but  ftiould  be  fprerfd  abroad  upon  the  land,  or  ufed  in 
filling  up  the  ncareft  holes.  When  this  is  not  done, 
the  utility  of  the  drain  is  injured  by  the  furface  water 
l>eing  prevented  from  reaching  it,  and  by  the  tendency 
-which  this  weight  of  earth  has  to  caufe  the  fides  to 
Sail  in  ;  the  difficulty  of  fcoiiring  or  cleaning  it  is  thus 
^Ifo  much  incrcafed.     If  it  be  neceifary,  hoMievcr,  to 

uf..- 
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Pteparationufe  the  ditch,  and  the  earth  thrown  out  of  it,  as  a  fence, 

*  a  deep  furrow  ought  to  be  made  along  the  back  of  the 

mound  of  earth,  with  openings  in  convenient  places 

into  the  ditch  for  tranfmitting  to  it  the  water  colleded 

in  the  furrow. 

In  plantations,  open  drains  are  the  only  kind  that 

can  be  ufed,  as  the  roots  of  the  trees  would  be  apt  to 

dioke  up  covered  drains.     In  paftures,  fmall  and  nar- 

^     row  open  cuts,  made  with  the  plough  or  otherwife,  arc 

often  extremely  ufeful,  to  carry  off  ftagnating  water 

and  a  part  of  the  rain  as  it  falls.     The  only  objedion 

to  them  is,  that  they  are  eafily  ftopt  by  the  trampling 

of  die  cattle ;  but,  on  the  other  hand,  they  are  eafily 

reftored.     Concerning  all  open  drains,  indeed,  it  muft 

be  remembered,  that  they  require  to  be  cleaned  out  it 

kaft  once  a-year ;  and  when  this  procefs  is  negle^^ed 

for  any  length  of  time,  it  becomes  more  diflicult,  and 

the  drains  lofe  their  efFecl.    Hence,  though  open  drains 

are  originally  cheaper,  yet,  by  tlie  neceffity  of  annu;^! 

repairs,  they  fometimcs  become  ultimately  more  expen- 

five  than  covered  or  hollow  drains,  to  the  confideration 

of  which  we  fhall  next  proceed. 

KatureRnd      Hollow  drains,  in  which   the   water   is  allowed  to 

h!»llow**     ^^^  along  a  bed  of  loofe  ftones,  or  other  porous  mate- 

dfAius.        rials  that  are  covered  with  a  bed  of  earth  in  which  the 

operations  of  the  plough  can  proceed,  bear  a  near  re- 

femblance  to  that  part  of  the  conftitution  of  nature  by 

which  water  flows  in  various  channels  along  beds  of 

porous  rtrata  in  the  bowels  of  the  earth,  and  coming  to 

the  turface  in   various  fituations,  fupplies  fprings  and 

the  conllant  flow  of  rivulets  and  of  the  largcil  llreams. 

The  practice  of  hollow  draining  was  known  in  a  very 

remote  antiquity.     It  is  fuid  that  the  prefent  Peruans, 

as 
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8S  formerly  mentioned,  are  fupplied  by  means  of  hoi-  Preparatioe 
low  drains  with  water  in  their  mofl  fertile  fields,  though  »  1  »^  ■  ,i 
they  know  not  from  whence  the  water  is  brought,  and 
are  unacquainted  with  the  arts  by  which  a  more  fhgc- 
nious  people,  in  former  times,  contrired  to  deprive  one 
part  of  the  foil  of  its  fuperfluous  moifture  with  a  view 
to  enrich  another.  The  ancient  Roman  writers,  Cato^ 
Palladius,  Columella,  and  PHny,  particularly  mention 
Ac  pradice  of  hollow  draining.  They  knew  the  kind 
of  foils  in  which  thefe  drains  are  ufefui,  and  the  pro- 
priety of  -dircfling  them  obliquely  acrofs  the  flope  of 
ihe  field.  They  filled  them  half  way  up  with  fmall 
ftoaes,  and  for  want  of  thefe  with  willow  poles,  or 
even  with  any  coarfe  twigs  or  other  fimilar  materials 
twifted  into  a  rope.  They  alio  fortified  the  heads  of 
their  drains  with  large  ftoncs,  and  their  mouths  or  out- 
lets with  a  regular  building ;  and  they  carried  the  whole 
drain  to  the  depth  of  three  or  four  feet. 

As  ah-eady  mentioned,  hollow  drains  are  of  Httle  va^ 
loe  in  a  foil  that  confifts  of  a  diff  clay,  and  are  chiefly 
ttfeful  where,  from  whatever  caufe  the  wetnefs  may  re- 
fult,  the  foil  is  fu£Rciently  porous  to  allow  the  moifture 
to  percolate  to  an  internal  drain^ 

If  the  field  propofed  to  be  drained  lie  on  a  declivi*  j^^|^  ^• 
tjy  great  care  fhould  be  taken  to  make  hollow  drains  making 
in  a  diredion  fufBciently  horizontal  to  prevent  a  too  drain*, 
rapid  fall  of  the  water,  which  might  wear  the  bottom 
Uneven,  and  have  the  effe<^  to  choke,  or,  as  it  is  fome- 
times  called,  to  blow  up  the  drain,  whereby  in  certain 
ipots  in  the  field  artificial  fprings  would  be  formed. 

Concerning  the  feafon  for  executing  drains,  dif- 
cordant  opinions  are  entertained.  Some  prefer  win- 
der, others  fummer.     Where  much  work  is  to  be  ac- 

complifhed. 
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Pr»?paration  contpliflicd,  a  clioice  of  feafons  may  not  indeed  be  left 
i..»y^  to  the  hufbandman.  Some  farmers,  however,  when 
they  have  the  choice  of  time,  always  prefer  fummer 
for  this  employment,  being  then  able  to  execute  the 
cuts  in  a  neater  manner  without  that  kneading  of  the 
foil  which  takes  place  in  winter,  which  they  think  hurts 
the  ufefulnefs  of  the  drain,  by  ever  after  preventing  the 
water  from  eafily  finding  its  way  to  it ;  beddes,  that  it 
is  eafier  to  bring  the  (tones  or  other  materials  to  die 
fpot  in  fummer  than  in  winter.  Others,  however,  pre- 
fer draining  in  winter,  becaufe  in  the  cafe  of  a  clay 
foil  the  labour  is  at  that  feafon  much  eafier ;  and  alfo 
becaufe  labourers  are  then  ufually  mod  eafy  to  be  ob- 
tained. 

Tlie  depth  and  width  ufually  adopted  for  hollow 
draining  is  very  various,  according  to  the  nature  of 
the  foil  and  the  fituation  of  the  field.  When  die  prac* 
ticc  firil  came  into  general  ufc,  three  f«et  is  faid  to 
have  been  the  common  depth  ;  but,  for  many  years  paft, 
it  is  faid  that  hollow  drains  feldom  exceed  30  or  32 
inches,  and  that  more  drains  are  of  two  feet,  or  26 
inches  deep,  than  of  any  otlicr.  One  general  rule, 
however,  cannot  be  ncglc6lcd  witli  flifoty,  that  the 
depth  muil  be  fulHcient  to  prevent  tlie  materials  with 
which  the  drain  is  filled  from  being  afieded  by  the 
feet  of  horfes  in  a  furrow  while  plougliing  5  twenty- 
four  inches  is  perhaps  too  little  for  this  purpofe.  A 
liorfe's  foot  in  a  furrow  is  ufually  at  the  depth  6f  four 
inches  or  more.  If  ten  inches  additional  be  allowed 
for  tlie  materials  employed  in  filling  the  drain,  there 
will  remain  only  nine  or  ten  inches  to  fupport  the  foot 
of  a  horfe  exerting  his  ftren^rth  in  the  a£b  of  plough- 
ing, which  upon  a  porous  foil  feoms  fcarcely  fufficient. 
I  What 
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What  are  called  fnain  drains,  which  are  thofe  intend-  Preparation 
ed  to  receive  the  water  of  feveral  other  drains,  muft  v.«.-y«^ 
always  be  fomewhat  deeper  than  the  reft,  having  more 
water  to  convey.  As  to  the  widenefs  of  hollow  drains, 
moft  farmers  have  of  late  been  folicitous  to  render 
them  as  narrow  as  poflible,  becaufe  by  tliis  means  a 
great  faving  takes  place  of  the  materials  ufed  for  filling 
them.  If  the  ftones  are  coupled  at  tlie  bottom  of  the 
drain,  that  is,  made  to  lean  towards  each  other,  fo  as  to 
conftitute  a  triangle,  of  which  the  bottom  of  the  drain 
forms  the  bafe,  the  width  need  not  be  greater  than  one 
foot ;  nor  perhaps  is  it  even  neceflary  to  exceed  this 
breadth  where  large  ftones  are  thrown  in  promifcuoufly. 
That  the  ditches  or  cuts  which  are  meant  to  be  con- 
verted into  hollow  drains  may  be  executed  with  neat- 
nefs  and  care,  a  point  of  much  importance  to  their  ufe- 
folnefs,  it  is  thought  prudent  that  the  workmen  ihould 
not  be  paid  according  to  the  extent  of  ground  which 
they  open,  but  as  day  labourers.  This,  however,  is 
more  particularly  the  cafe  with  regard  to  filling  the 
drains,  an  operation  in  which  a  ftill  greater  degree  of 
attention  is  neceflary. 

The  materials  ufed  for  filling  drains  have  been  va-  Materials 
rious,  according  to  the  fubilances  which  ditTerent  far-^oHo^ 

mers  have  been  able  to  obtain.     Stones,  however,  are  ^"^'""f  ™*y 

be  filled. 

the  moft  common,  and  alfo  the  beft  of  all  materials,  on 
account  of  their  permanency.  If  ftones  from  quarries 
are  to  be  ufed,  and  the  drain  formed  like  conduit  at  the 
bottom,  the  trench  muft  be  made  at  the  loweft  part 
x6  inches  wide,  containing  two  fide  ftones  about  Cix 
inches  afunder,  and  the  fame  in  height,  with  a  cap  or 
flat  ftone  laid  over,  which  fecures  the  cavity.  Such 
hollow  drains  are  commonly  ufed  for  permanent  cur- 
VoL.  I.  X  rents 
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PrepaTsibn  rents  of  wstef  from  fprings,  And  arc  more  cxpeiirive 
^_  \  ^  tban  where  no  fuch  fte:idy  curtent  exifts^  and  the  ftoncs 
urc  either  thrown  in  promifcuoufly,  or  laid  down  fa  as 
to  form  triangular  caviti€?s-  Small  llonesj  however, 
ought  not  to  be  ufed  for  the  bottom  of  a  drain.  Wlie- 
tlter  the  ftones  are  large  or  fmall,  they  ought  to  be  very 
clean,  having  no  clay  or  earth  adhering  to  them,  and 
of  the  moil  hard  and  permanent  quality  that  can  be  pvcM 
cured,  with  as  little  tendency  as  pofRble  to  moulder  or 
decay  in  confequeacc  of  alternate  changes  from  wL*t  to 
dry.  They  ought  alfo  to  be  Liid  in  carefully,  fo  as  not 
to  tumble  down  any  earth,  which  might  choke  up  their 
inter  dices*  The  whole  fubje£l,  however,  will  be  bet- 
ter underflood  by  a  Hiitcment  of  tlie  way  in  which 
drains  have  been  filled  with  fuccefs  by  intelligent  per- 
fonSb 

The  following  dire^ions  are  given  by  T.  B.  Bayley, 
Efq.  of  Hope,  near  Manchefter :  "  Firft  make  the  main 
drains  down  the  flope  or  fall  of  the  field.  When  the 
land  is  very  wet,  or  has  not  much  fall,  there  (hould  in 
general  be  two  of  thefe  to  a  ilatute  acre  ;  for  the  fhorter 
the  narrow  drains  are,  the  lefs  liable  they  will  be  to 
accidents.  The  width  of  the  trench  for  the  main  drains 
fliould  be  30  inches  at  top,  but  the  width  at  the  bot- 
tom muft  be  regulated  by  the  nature  and  fize  of  the 
materials  intended  to  be  ufed.  If  the  drain  is  to  be 
made  of  bricks,  i  o  inches  long,  3  inches  thick,  and  4 
inches  in  breadth,  then  the  bottom  of  the  drain  muft 
be  1 2  inches  ;  but  if  the  common  fale  bricks  are  ufed, 
then  the  bottom  muft  be  proportionably  contradied.  In 
both  cafes  there  muft  be  an  interftice  of  one  inch  be- 
tween the  bottom  brick  and  the  fides  of  the  trench,  and 
the  vacuity  muft  be  filled  up  with  ftraw,  ruftics,  or 

loofc 
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loofe  mould.     For  the  purpofe  of  making  thefe  drains,  PffP*'^^*"* 

,  of  Land. 

I  order  my  bricks  to  be  moulded    lo  inches  long,  4<      ^     .r 
broad,  and  3  thick ;  which  dimenfions  always  make  the 
beft  drain.'* 

The  method  which  this  gentleman  purfues  in  con- 
ftruding  his  main  drains  is  ftated  by  him  to  be  the  fol- 
lowing :  When  the  ground  is  foft  and  fpongy,  the  bot- 
tom of  the  drain  is  laid  with  bricks  placed  acrofs.  On 
thefe,  on  each  fide,  two  bricks  are  laid  flat,  one  upon 
the  other,  forming  a  drain  fix  inches  high,  and  four 
broad,  which  is  covered  with  bricks  laid  flat. — When 
the  bottom  of  the  trench  is  found  to  be  a  firm  and  fo- 
lid  body,  fuch  as  clay  or  marl,  he  formerly  thought  - 
that  it  might  not  be  neceflary  to  lay  the  bottom  with 
brick ;  but  in  this  he  has  candidly  acknowledged  that 
he  was  quite  wrong.  By  the  runs  of  water,  the  alter- 
nate changes  from  wet  to  dry,  and  the  accefs  of  air,  thefe 
hard  bottoms  were  rendered  friable,  crumbled  away, 
and  let  in  all  the  drains,  and  allowed  them  to  choke  up, 
that  were  not  fupported  by  a  bottom  laid  with  brick  or 
ftone.  When  ftones  are  ufed  inftead  of  bricks,  Mr 
Bayley  thinks  that  the  bottom  of  the  drain  fhould  be 
about  eight  inches  in  width  5  and  in  all  cafes  the  bot- 
tom of  main  drains  ought  to  be  funk  four  inches  be- 
low the  level  of  the  narrow  ones,  whofe  contents  they 
receive,  even  at  the  point  where  die  latter  fall  into 
them. 

The  main  drains  fliould  be  kept  open  or  uncovered 
till  the  narrow  ones  are  begun  from  them,  after  which 
they  may  be  fini(hed  •,  but  before  the  earth  is  returned 
upon  the  ftones  or  bricks,  it  is  advifable  to  throw  in 
ftraw,  rufhes,  or  brufhwood,  to  increafe  the  freedom 
of  the  drain.     The  fmall  narrow  drains  fljould  be  cut 

X2  at 
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Preparation  at  the  diflance  of  1 6  or  i8  feet  from  each  odier,  and 
'  '  (hould  fall  into  the  main  drain  at  very  acute  angles,  to 
prevent  any  ftoppage.  At  the  point  where  they  fall 
in,  and  8  or  lo  inches  above  it,  they  fliould  be  made 
firm  vi^ith  brick  or  (lone.  Thefe  drains  fliould  be  x8 
inches  wide  at  the  top,  and  1 6  at  bottom. 

A  mode  of  draining  clay  foils  vi^et  by  rain  or  furface 
water,  praftifed  by  Sir  Henry  Fletcher,  Bart,  with 
great  fuccefs,  feems  worthy  of  being  here  dated.  The 
upper  foil  is  of  good  quality  ;  but  being  fituated  in  a 
mountainous  part  of  the  country,  the  frequent  rains 
kept  the.  upper  foil  fo  full  of  water,  that  it  produced 
only  a  coarfe  grafs  worth  3s.  per  acre.  The  inferior 
foil  of  clay  was  of  great  depth.  The  mode  of  draining 
which  has  been  fuccefsfully  praclifed  upon  it  is  the 
'  following :  **  On  grafs  lands  he  digs  22  inches,  or  2 
feet  deep ;  the  firft  fpadeful  is  of  the  turf,  taken  fo 
deep,  as  where  it  fcparates  from  the  clay,  which  is  dug 
carefully  out,  and  prefervcd  unbroken  grafs  fide  up, 
and  laid  on  one  fide  of  the  cut  -,  then,  with  a  very 
ftrong  fpadc,  1 8  inches  long,  6  inches  wide  at  top,  and 
2  at  tlic  bottom,  he  digs  a  fpadeful  in  the  clay,  which 
the  men  fpread  about  the  land,  on  tl\e  fide  of  the  drain 
oppofite  to  where  the  turfs  were  laid,  as  far  as  polfible 
from  the  drain,  fo  as  none  may  get  in  again.  A  fcoop, 
to  clear  out  the  fragments  in  the  bottom,  follows, 
which  are  alfo  fpread  in  like  manner.  They  are  then 
ready  for  filling ;  and  in  doing  this,  he  takes  three 
ilones  of  a  thin  flat  form,  two  of  which  are  placed  a- 
gainll  the  fides  of  the  drain,  meeting  at  bottom  ;  and 
the  third  caps  the  other  two.  Thus,  a  hollow  trian- 
gular fpacc  is  left  to  convey  the  water,  which  is  fub- 
jcCl  to  no  accidents  that  can  fill  it  up  or  impede  the 

current. 
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current.  Stones  always  fink  deeper  in  the  ground  •,  and  Preparation 
in  the  common  method,  this  frequently  caufes  iloppa-  ^"  '  * 
ges  by  their  being  partly  buried  in  the  clay  :  but  the 
triangle,  when  it  fubfides,  does  it  regularly,  and  keeps 
its  form  and  the  paffage  for  the  water  clear.  One  cart- 
load^ of  ilones,  in  this  way,  will  do  a  confiderable 
length  of  drain.  They  are  carefully  laid  down  by  the 
fide  of  the  cut,  with  a  ihovel  or  bafket,  and  if  there 
arc  any  fmall  refufe  (tones  left  on  the  ground  after  the 
drain  is  fet,  they  are  thrown  in  above.  The  flones 
being  thus  fixed,  the  fods  are  then  trimmed  to  the 
fliape  of  the  drain,  and  laid  on  them  with  the  grafs 
fide  downwards,  and  none  of  the  clay  ufed  in  filling 
up. 

The  expence  is  a  halfpenny  per  yard,  the  men  earn- 
ing 2s.  and  28.  6d.  per  day,  at  i  o  yards  didance  from 
drain  to  drain.  At  6  yards  didance  they  anfwered 
well,  but  would  not  operate  a  cure,  if  more  than  7 
yards  afunder.  At  this  laft  diftance,  therefore,  the 
expence  of  draining  an  Englifti  acre,  at  id.  per  yard. 
would  amount  to  il.  9s.  2d.  the  ftones  being  not  more 
than  half  a  mile  didant. 

Not  only  dones  and  bricks,  but  alfo  wood  and  other 
materials  have  been  ufed  for  filling  drains.  Upon  this 
point.  Lord  Petre  expreflcs  himfelf  thus  :  "  The  drains 
filled  with  wood,  and  covered  as  ufual  with  draw  or 
rufhes,  are  preferable  to  dones  or  any  other  kind  of 
materials  ;  the  reafon  is,  as  the  wood  decays,  the  water 
continues  to  pafs.  When  filled  with  dones,  and  the 
drains  dop  up,  which  mud  be  expelled  to  take  place 
in  time,  the  earth  becomes  quite  folid  round  the  dones, 
and  as  they  do  not  decay,  the  filtering  of  the  water  is 
for  ever  obdru£led  :  not  fo  when  bufties  or  wood  are 
X  3  ufed  5 
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Preparation  ufed  ;  continual  filtering  and  draining  are  then  for  ever 
'  to  be  perceived  ;  and  by  repeating  the  operation  a  fe- 
cond  time,  cutting  the  drains  tranfverfely  of  the  c^ 
ones,  the  benefit  of  the  filterings  through  the  rotten 
uood  is  fecured,  and  the  fpewing  up  of  old,  broken, 
and  damaged  drains  corrcfted  and  carried  off.  More- 
over, as  bufhes  form  a  much  greater  number  of  cavi* 
ties  than  either  flones  or  poles,  they  are  lefs  liable  to 
ftop  up,  and  encourage  filtering  more  than  larger  and 
more  folid  bodies.  A  load  of  bufhes  containing  I20 
faggots,  will  do  about  360  rods  \  and  a  load  of  draw 
containing  1 20  bottles,  the  fame  :  the  load  of  bufhes  is 
generally  worth  about  1 4s.  and  the  flraw  1 8s.  per  load. 
I  therefore  calculate  this  expence  about  1 2s.  per  acre, 
ditches  a  rod  apart." 

Richard  Prefton,  Efq.  of  Blackmore,  prefers,  on 
twenty  years  experience,  black  thorns  to  every  other 
material  for  filling  drains.  Wood  is  fometimes  ufed 
with  this  view,  in  the  following  manner :  Two  billets 
are  placed  at  oppofite  fides  of  the  drain,  and  each  is  made 
to  reft  upon  the  oppofite  fide  to  that  on  which  its 
lower  part  ftands,  fo  as  to  form  with  each  other  a  St 
Andrew's  crofs.  The  upper  part  of  the  crofs  is  filled 
with  brudiwood,  laid  longitudinally,  above  which  flraw 
is  placed  crofs-ways,  and  the  mould  is  thrown  in  over 
all.  This  kind  of  drain  is  faid  to  have  continued  run- 
ning in  Berwickihire  for  30  years,  and  it  is  recom- 
mended by  the  author  of  the  Agricultural  Report  of 
the  county  of  Caermartlien,  in  Wales.  He  fays,  "  The 
coniplctcft  method  I  have  yet  known,  is  to  cut  the 
tlrongeft  willows,  or  other  aquatic  brufhwood,  into 
lengths  of  about  20  inches,  and  place  them  alternately 
k\\  ihc  drain,  with  one  end  againfl  one  fide  of  the  bot- 
tom. 
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torn,  and  the  other  leaning  againft  the  oppofite  fide.  Preparation 
Having  placed  the  ftrong  wood  in  this  manner,  I  fill  ^  '  * 
the  fpace  left  between  them  on  the  upper  fide  with  the 
finall  brufliwood,  upon  which  a  few  rufhes  or  draw 
being  laid,  as  before  mentioned,  the  work  is  done. 
Willow,  alder,  afp,  or  beech  boughs,  are  exceedingly 
durable  if  put  into  the  drain  green,  or  before  the  fap 
is  dried  j  but  if  they  are  fuflPered  to  become  dry,  and 
then  laid  under  ground,  a  rapid  decay  is  the  confe- 
quence.  I  have  feen  willow  taken  out  of  a  bog,  after 
lying  there  thirty  years,  and  its  bark  was  as  frefh  and 
fappy  as  if  it  had  been  recently  cut  from  the  hedge ; 
and  it  is  well  known  that  beech  laid  green  in  the  water 
will  continue  found  for  any  length  of  time." 

Another  method  of  ufing  wood  confifts  of  fixing  at 
every  foot  diftance  in  the  drain,  a  (lick  in  the  form  of 
a  femicircular  arch,  and  of  laying  upon  thefe  longer 
branches  or  twigs  longitudinally.  Thus  is  a  curved  ca-> 
vity,  or  arch,  formed  beneath,  capable  of  fupporting 
any  weight  of  earth.  For  this  purpofe  young  wood 
is  recommended,  and  in  particular  the  prunings  of 
larch. 

Inflead  of  wood  or  (lone,  in  many  places,  it  has  of 
late  become  cudomary  to  fill  the  lowell  part  of  drains 
with  draw,  and  with  that  view  to  make  ufe  of  wheat 
ftubble  as  the  cheapcd  kind  of  draw.  On  tliis  fubjeft, 
Mr  Vancouver,  in  his  Report  of  the  EfTex  hufbandry, 
remarks,  that  when  the  foil  is  a  very  clofe  and  reten- 
tive clay,  the  drains  (hould  be  made  proportionally  near 
to  each  other,  (hallow,  and  filled  with  draw  only,  it 
being  totally  unnece(rary  to  ufe  wood  or  any  more  du- 
rable material  upon  land  where  the  fides  of  the  drains 
are  not  likely  to  crumble  in.  He  aflerts  that  drains 
X  4  formed 
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Preparation  formed  in  this  manner,  through  the  tough  and  reten- 
<  III  y  '■  I  tive  clays,  will  be  found  in  a  (hort  time  after  the  work 
is  finifhed,  to  afford  over  the  draw,  with  which  the 
drain  was  filled,  an  arch  of  fufficient  ftrength  to  fup- 
port  the  incumbent  weight  of  the  foil,  and  the  cafual 
traffic  of  tlie  field.  "  In  1 2^  or  18  months  it  may  be  ob- 
ferved  that  the  ftraw,  being  of  one  uniform  fubftance, 
is  all  rotted,  and  carried  away,  leaving  a  clear  pipe 
through  the  land  in  every  drain,  into  which  the  paf- 
fage  of  the  water  may  have  been  much  facilitated,  by 
a  due  attention  to  the  filling  of  the  drains  with  the  moft 
friable  and  porous  parts  of  the  furfacc  the  field  might 
have  afforded." 

An  improvement  in  filling  hollow  drains  with  ftraw, 
confifts  of  twifling  the  flraw  into  a  rope,  faid  to  have 
been  devifed  by  Mr  Bedwell,  of  EfTex.  The  rope  of 
ftraw  is  formed  as  large  as  a  man's  arm,  and  is  placed 
at  the  bottom  of  the  drain.  The  ex  pence  of  draining 
an  Englifh  acre  of  land  with  this  material  in  EiTex,  is 
faid  to  Hand  thus  : 

For  cutting  and  raking  together  an  acre  of 
wheat  Hubble,  generally  fufficient  for  an 
acre  of  drains,  -  -  L.  o     2     o 

Digging  eight  fcorc  rods  of  drains,  013     4 

Filling  them  up  with  ftubble,  -  028 

Extra  work  with  the  common  fpade,  on  an 

average  a  day's  work  for  a  man,         -  014 


L.o   19     4 

As  in  fome  fituations  it  is  an  object  of  great  import- 
ance to  f.ivo  the  expcnce  of  materials  commonly  ufcd  in 
t'llinc  drains,  a  variety  of  devices  have  witli  that  view 

been 
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1>een  adopted.     One  of  thefe  is  of  the  following  nature.  Preparation 
A  drain  is  fir  ft  dug  to  the  necefTary  depth,  narrow  at  v— 


bottom.  Into  the  trench  is  laid  a  fmooth  tree,  or  cy- 
lindrical piece  of  wood,  1 2  feet  long,  6  inches  diame- 
ter at  the  one  end,  and  5  at  the  other,  having  a  ring 
faftened  into  the  thickeft  end.  After  ftrewing  a  little 
land  upon  the  upper  fide  of  the  tree,  the  clay  or  tough- 
eft  part  of  the  contents  of  the  trench  is  firft  thrown  in 
upcm  it,  and  thereafter  the  remainder  of  the  earth  is 
fully  trod  down.  By  means  of  a  rope  through  the 
Ting  the  tree  is  then  drawn  out  to  witliin  a  foot  or  two 
of  the  fmaller  or  hinder  end,  and  the  fame  operation  is 
repeated  till  the  whole  drain  is  complete.  Such  a  drain 
is  faid  to  have  conduced  a  fmall  run  of  water  a  con- 
fiderable  way  under  ground  for  more  than  20  years 
'without  any  fign  of  failure. 

What  is  called  the  fod  or  pipe  drain  confifts  of  a  Sod  or  pipe 
-trench  dug  to  a  proper  depth ;  after  which  a  laft  fpade- '^'^^"^''* 
^ul  is  taken  out  in  fuch  a  way  as  to  leave  a  narrow  chan- 
xiely  which  can  be  covered  by  a  fod  or  turf  dug  in  grafs 
land  and  laid  over  it,  the  grafs  fide  downwards.  Such 
drains  are  faid  to  continue  hollow,  and  to  difcharge  well 
for  a  great  number  of  years.  Mofles  are  faid  to  be 
drained  in  Lancafhirc  nearly  in  the  fame  manner,  by 
leaving  flioulders  about  a  foot  and  a  half  from  the  bot- 
tom of  the  trench,  and  laying  acrofs  thefe  pieces  of  dry- 
ed  peat  or  turf,  cut  into  lengths  of  16  inches,  and  8  or 
Q  inches  in  breadth. 

In  Buckinghamfhire,  in  grafs  lands,  the  fod  drain  is 
thus  made  :  When  the  line  of  drain  is  marked  out,  a 
Cod  in  form  of  a  wedge  is  cut,  the  grafs  fide  being  the 
riarroweft,  and  the  fods  being  from  12  to  18  inches  in 
length.     The  drain  is  then  cut  to  the  depth  required, 

but 
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?ontfaflc<1  to  a  very  narrow  bottom*     The  fo<b 

I  are        n  fet  in  with  the  graft    fide  tlown wards,    and 

prci  I  as  far  as  tliey  will  go.  As  tlie  figure  of  the 
drain  does  not  fuffer  tlicin  to  go  to  the  bottomi  a  c*» 
vity  h  leftj  wliich  ferves  ag  a  i^iiter  courfe  j  and  the 
fpacc  above  is  filled  with  the  earth  thrown  out. 

Another  invention  for  draining  land  is  defcribed  in 
llie  agricultural  report  of  the  county  of  Eflex,  It  con- 
fifls  of  a  draining  wheel  of  caft  iron,  that  weighs  about 
4  cwt.  It  is  4  feet  in  diameter,  the  cutting  edge  or 
extremity  of  the  circumference  of  the  wheel  is  h.df  an 
inch  thick,  tnd  it  increafe$  in  thick ncfs  towards  the 
cenfn^  At  15  inches  deep  it  will  cut  n  drain,  one  half 
of  an  inch  wide  at  the  bottom,  and  4  inches  wide  at 
the  top.  The  wheel  is  fo  placed  in  a  frame,  that  it 
may  be  loaded  at  pleafure,  and  made  to  operate  to  a 
greater  or  lefs  depth,  according  to  the  refiftance  made 
by  the  ground.  It  is  ufed,  in  winter,  when  tlie  foil  is 
foft  J  and  the  wheel  tracks  are  either  immediately  filled 
with  draw  ropes  and  lightly  covered  over  with  earth, 
or  they  are  left  to  crack  wider  and  deeper  till  the  en- 
fuing  fummer  ;  after  which  the  fifl'ures  are  filled  with 
ropes  of  draw  or  of  twifted  twigs,  and  lightly  covered 
with  the  mod  porous  earth  that  is  at  hand.  ThuSj 
upon  grafs  or  ley  lands,  hollow  drains  are  formed  at  a 
trifling  expenee,  which  anfwer  extremely  well.  It  is 
faid  that  12  acres  may  be  fully  gone  over  with  this 
draining  wheel  in  one  day,  fo  as  to  make  cuts  at  all 
neceflary  diftances. 

On  flieep  padures  a  dill  fimpler  mode  of  removing 
furface  water  is  faid  to  be  praftifed  in  fome  places. 
Wherever  the  water  is  apt  to  dagnate,  a  deep  furrow 
is  turned  up  with  a  dout  plough.    Thereafter,  a  man 

with 
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-With  a  fpatle  pares  off  the  loofe  foil  from  the  inverted  Preparation 
fod,  and  fcatters  it  over  the  field,  or  cafts  it  into  hoi-  • 
low  places.  The  fod  thus  pared  and  rendered  thin, 
or  brought  to  the  thickncfs  of  about  three  inches,  is 
reftorcd  to  its  original  fituation,  with  the  grafly  fide  up- 
permofl,  as  if  no  furrow  had  been  made.  A  pipe  or 
opening  is  thus  formed  beneath  it  two  or  three  inches 
deep  in  the  bottom  of  the  furrow,  which  is  fufficient 
to  difcliarge  a  confiderable  quantity  of  furface  water 
ixrhich  readily  finks  into  it.  Thefe  furrows,  indeed, 
are  eafily  choked  up  by  any  prefTure,  or  by  the  growth 
of  the  roots  of  the  grafs  •,  but  tliey  are  alfo  eafily  reftor- 
ed,  and  no  furface  is  loft  by  means  of  them. 

With  regard  to  the  duration  of  hollow  drains,  or  Duration  of 
the  length  of  time  that  tlic  water  will  continue  to  flow^^j^inj^ 
in  them,  and  thereby  to  preferve  the  foil  in  a  proper 
ftate  of  drynefs,  it  muft  neceflarily  depend,  in  a  great 
degree,  upon  the  nature  of  the  materials  with  which 
they  are  filled,  and  the  care  that  has  been*  taken  to 
prevent  their  being  choked  up  by  any  accelFion  of  foft 
foil.  Independent  of  this  laft  circumftancc,  a  drain 
filled  with  ftones,  like  the  channel  which  fupplics  a  na- 
tural fpring,  may  endure  for  ever.  Wood,  v/ith  which 
^tnany  drains  have  of  late  years  been  filled,  pcriflies  at 
certain  periods  according  to  its  nature  ;  but  it  does  by 
T^o  rneans  follow,  that  the  drain  (hould  lofe  its  efFeft  in 
confequence  of  the  deftruftion  of  the  wood.  If  the 
^arth  over  it  form  itfelf  into  an  arch,  the  water  will 
i\il\  continue  to  flow.  Accordingly,  it  is  faid,  that 
clrains  filled  with  buihes  and  ftraw  have  been  known  to 
run  well  after  40  years. 
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^^    ^^*'  ■         §  2.  Of  Draining  Lands  rmd^nd  nvH  bjffpringj^ 
whtii  the        Having  thus  flated  tJie  various  modes  diat  have  been 


moft  fucccfsfully  adopted  for  dminhig  lands  of  a  fiiper- 

abundaet  moifturc  can  fed  by  rain  or  fuiface  water,  we 
/hall  proceed  to  confider  tlie  way  in  which  a  foil  may 
ufualiy  be  drained  when  its  undue  wetnefs  is  the  confe- 
quenre  of  natural  fprings,  or  of  water  arifing  out  of  the 
bowels  of  the  eartli, 
HjitTire  of       To  underltand  the  principles  upon  wliich  bnd,  rea- 
'^**'       dered  wet  by  fprings,  may  be  drained  for  the  purpofet 
I  of  agriculture,  it  iis  necefiliry  to  attend  to  the  materials 

cf  which  the  globe  we  inh.ibii:  is  compofed,  and  to  the^ 
manner  in  which  large  quantities  of  water  find  their 
way  into  its  bowels.  The  earth  upon  which  we  tread 
is  by  no  means  an  uniform  mafs  of  matter.  It  confiils 
of  various  layers  or  ftrata  of  different  fubftances,  one 
placed  over  the  other.  Thefe  layers  or  (Irata  are  fel- 
dom  fituated  horizontally,  but  almoft  always  defcend 
towards  one  fide  or  tlie  Other.  One  part  of  a  ftratum 
or  layer  often  afcends  and  appears  on  the  furface, 
while  the  other  end  or  fide  of  it  defcends  obliquely 
to  a  great  depth  into  the  earth.  Having  done  fo,  it  fre- 
quently again  bends  upwards  towards  the  furface  ;  and 
indeed  afTumes  almoft  all  the  variety  of  irregular  forms 
and  bearings  that  the  imagination  can  conceive  ;  fome- 
times  fuddenly  breaking  off  and  giving  place  to  other 
ftrata  or  layers,  and  fometimes  continuing  at  one  cor- 
ner while  the  greater  part  of  it  ceafes.  Thefe  ftrata 
or  layers,  of  which  the  earth  is  compofed,  may  be  con- 
fidered,  with  a  view  to  the  explanation  of  our  prefent 
fubjeft,  as  pf  two  kinds.  Some  of  them  are  porous, 
and  allow  water  to  pafs  through  tlieir  fubftance,  and  to 

fiU 
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fill  Up  all  their  cavities  and  interfti'ces,  fuch  as  fand,  ^*P*J^"" 
gravel,  fome  marls,  and  various  kinds  of  porous  rocks.  ^      ^    ^ 
Other  layers,  on  the  contrary,  do  not  fuffer  water  to 
enter  into  them ;  fuch  as  clay,  or  gravel  with  much  clay 
mixed  with  it,  and  rocks  of  a  clofe  and  compaft  nature, 
without  any  fiflures  or  clefts  in  them. 

It  is  next  to  be  refmarkcd,  that  it  is  chiefly  upon  high 
.  mountains  that  water  exifts,  or  is  formed,  in  very  great 
abundance.  Not  only  do  the  mountains  catch  and  break 
the  palling  clouds,  which  dcpofite  upon  them  the  great- 
eft  portion  of  their  watery  contents,  but  they  would 
feem  to  have  a  power,  when  neither  rain  nor  clouds 
appear  in  the  flcy,  of  condenfmg,  attra<2ing,  or  fomc- 
how  forming  water  from  the  atmofphere.  In  the 
great  burning  deferts  of  Africa  rain  is  fcarcely  known. 
The  inhabitants  build  their  houfes  of  clods  of  earth  or 
of  lumps  of  fait.  A  drizzling  (hower,  which  is  apt  to 
come  once  in  feveral  years,  endangers  every  dwelling  ; 
and  two  hours  heavy  rain  would  lay  a  whole  city  in 
ruins ;  yet  even  there,  wherever  mountains  exift,  that 
is  to  fay,  naked  rocks  which  abound  in  a  few  diftricts 
of  this  wildernefs,  water  is  almoft  always  found  in 
their  vicinity  ;  and,  in  confequence  of  the  water,  fpots 
covered  with  the  moft  luxuriant  verdure  are  feen  like 
iflands  amidft  the  dreary  trafts  of  moveable  and  unpro- 
duAive  fand. 

The  upper  part  of  mountains  is  very  frequently  co- 
vered with  a  layer  of  gravel,  or  loofe  and  open  rock, 
into  which  water  readily  penetrates.  Thefe  porous 
hycrs  or  ftrata  defcend  gradually  into  the  bowels  of 
the  earth,  and  convey  along  with  them  the  water 
which  they  contain,  and  have  received  from  the  clouds. 
Under  the  porous  ftratum  or  laver  of  gravel  are  ufual- 
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ju^mly  layers  of  clay  or  of  folid  rock,  through  which  the 
^    *  *  Wi  iiinot  pa&,  but  along  tlie  upper  part  of  which 

it  nows.  After  defccndhig,  however,  a  ccrt;iln  length 
obliquely  down  towards  the  plain  country,  the  layers 
of  porous  gravel  ufually  pais  under  new  laycra  or 
ftrata  of  clay  and  other  impervious  materials,  l^hus, 
as  the  water         thi  5  confined  between  clay 

ubove   and   <  >r  >w,    and    muil    defccnd 

^ilong  the    gi  nnel    which    is    pervious  to  il, 

ftr earns  of  w  formed  in  the  bowels  of  the  earth, 

which  have  tneir  in  liigh  grave Uy  foils,  and  their 

outlets  at  any  place  ni  tile  low  countryj  where  any  part 
of  the  beds  of  gravel  or  porous  rock,  along  which  they 
flow,  happens  to  approach  the  furface,  farming  fprings 
and  rivulets,  and,  by  their  union  or  conflux,  mighty 
rivers,  which  continue  fteadily  to  water  the  furface  of 
the  earth.  Hence  alfo,  in  very  many  fituations,  by  dig- 
ing  pits  into  the  earth,  we  at  laft  reach  a  layer  of  per- 
vious gravel  or  rock,  containing  a  ftream  of  virater 
brought,  perhaps,  from  the  fummit  of  a  diftant  moun- 
tain ;  and  fuch  pits  can  be  ufed  as  wells  for  fupplying 
water  for  every  domeftic  purpofe. 

We  have  faid  that  tlie  upper  part  of  the  face  of  a 
mountain  is  often  covered  with  a  bed  of  porous  or 
gravelly  fubftances  capable  of  taking  in  water.  Upon 
the  furface,  at  a  certain  diftance  down  the  hill,  a  bed 
of  clay  begins.  The  water  received  above  into  the 
layer  of  gravel  continues  to  defcend  with  that  layer 
for  a  confiderable  fpace  below  the  bed  of  clay;  and 
thereafter  the  gravel  fuddenly  ftops,  and  the  clay  above 
unites  with  the  clay  beneath,  or  with  feme  other  im- 
pervious ftrata  upon  which  the  gravel  all  the  way  reft- 
edf  In  this  fituation,  as  the  water  contained  in  the 
I  gTuvel 
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gravel  csm  proceed  no  farther,  it  hangs  within  the  GdePrcparatioa 
of  the  hill  as  in  a  bag  of  clay ;  and  a  refervoir  is  form-  v     ^    '  ■ 
cd  of  water  within  the  earth.     When  this  bag  or  na- 
tural refervoir  is  full,  the  water  contained  in  it  is  pref- 
fed  upwards  againft  the  clay  by  which   it  is  covered. 
It  moiftens  this   clay,    and    finds    its  way  by   chinks 
through  all  its  weaker  parts  or  pores.     Thus  a   belt  of 
foft  and  fpouty  land  is  formed  upon  the  fide  of  the  hill ; 
the  mode  of  draining  which  is  very  cafy.     If  a  hole  is  Principle  oa 
dug  into  the  earth  near  the  bottom  of  the  bag  or  re-  made  w^t 
fcrvoir  of  water,  fo  as  to  reach  the  layer  of  gravel,  the  ^^/^""^ 
water  will   inftantly  flow   freely   out,  and,   being   no 
longer  reftrained,  it  will  ceafe  to  prefs  upon  the  layer 
or  ftratum  of  clay  that  covers  it,  or  to  force  a  pafTage 
through  its  chinks ;  and  the  foil  will  confequently  be 
drained. 

Let  it  be  fuppofed,  that  the  porous  ftratum  or  layer 
of  gravel,  inftead  of  (lopping  on  the  fide  of  a  hill,  de- 
(icends  into  a  plain  or  level  country,  the  water  all 
die  while  pafEng  along  in  its  bowels;  and  that  the 
gravel  has  a  layer  of  clay  below  and  another  layer  of 
clay  above  it.  After  it  has  reached  and  pafled  to  a 
confiderable  diftance  along  the  valley,  if  the  layer  of 
gravel  either  fuddenly  ftop  and  allow  the  layers  of 
clay  to  come  together,  or  if  the  gravel  have  too  little 
thicknefs  and  capacity  to  allow  the  water  which  flows 
within  it  to  pafs  eafily  along,  it  will  neceflarily,  from 
the  new  fupplies  of  water  which  are  continually  de- 
fcending,  be  prefled  upwards  againft  the  layer  of  clay 
which  covers  it :  as,  in  the  former  cafe,  the  clay  will 
be  foftened,  and  the  water  will  filtrate  through  all  its 
weaker  parts  till  it  reach  the  furface,  which  it  will 
keep  conftantly  wet,  and  where  it  will  ftagnate  in  con* 

fequercc 
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Preparation  lequence  of  the  flat  and  level  form  of  tlie  country. 
^  I.  ^  li— >  Over  the  fofteft  places,  a  coarfc  verdure  will  fprcad, 
and  the  roots  of  the  plants  intertwining,  will  form 
Ihaking  quagmires.  In  other  places,  the  mofs  plants, 
being  the  only  ones  which  can  thrive  in  the  moid  and 
ungenial  foil  which  is  thus  produced,  will  rapidly 
fpring  up,  and  a  mofs  will  be  formed  altogther  unfit 
for  any  purpofe  of  agriculture.  To  drain  fuch  a  foil, 
it  is  evidently  only  necefTary  to  dig  a  pit  or  hole 
through  the  upper  ftratum  of  clay  into  the  gravel,  to 
give  a  free  vent  or  iflue  to  the  water-,  which  having 
thus  found  an  eafy  pafTage  to  the  open  air,  will  ceafe 
to  prefs  upon  the  incumbent  layer  of  clay,  or  to  render 
it  moiil.  This  clay  will  therefore  fpecdily  become  drjr 
and  collapfe ;  the  mofs  plants  will  wither,  provided  the* 
furface  is  properly  drained  -,  and  the  whole  foil  will  be — 
come  folid  and  fit  to  be  cultivated. 

It  fometimes  happens,  as  already  noticed,  that  a  piccc^^ 
of  territory  which  lies  low  is  rendered  extremelv  we^z^ 
by  rain  and  fpring  water  coming  from  adjacent  higl^»- 
grounds,  and  lodging  upon  its  furface,  while,  at  the  famd^ 
time,  it  is  fo  completely  furrounded  by  eminences,  u:^^ 
land-locked,  that  it  cannot  be  drained  at  a  moderate  coll  i 
the  confequence  of  which  is,  that  the  water  (lagnates^- — » 
and  a  mofs  or  bog  is  formed.  The  practical  mode  (^  f 
draining  fuch  a  bog  will  be  afterwards  explained,     i — "S^ 

the  mean  time  it  may  be  remarked  in  pafling,  tliat  th ^ 

principles    which    we   have  already  itated   conceniin        -g 

the  manner  in  which  the  globe  is  made  up  of  vario' ■^'^ 

(Irata,  indicate  the  way  in  which  fuch  a  bog  ma 
drained  at  a  cheap  rate.    It  is  only  nccelfary  to  dig  a  p 
at  the  loweil  part  of  it,  down  through  tlie  clay,  or  otliu 
impcrvious  layer  that  holds  up  the  water,   till  a  porou 

ilratufl 
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ftfatiiih  is  reached  capable  of  conveying  away  the  fuf*  Prepftmion 
face  water  down  the  country  below  ground  to  the  fea,  <  ■  ^  i  1 
or  to  fuch  rivers  as  it  may  chance  to  be  conneded  with. 

The  whole  art  of  draining  land  where  the  wetnefs  is 
occafioned  by  water  preffing  upwards  from  the  bowels 
of  the  earth,  depends  upon  thefe  principles.     It  is  an 
irt  whofe  importance  is  not  yet  fufEciently  appretiated, 
becaufe  imperfedly  underftood,  and  becaufe  it  has  not 
Tet  been  carried  in  pra£iice  to  its  full  extent.     It  is  pro- 
bable, however,  that  at  no  remote  period  it  will  be  held 
in  univerfal  eftimation,  on  account  of  the  command  of 
thofe  hidden  ftfeams  that  are  contained  in  the  bowels  of 
die  earth,  which  it  will  give  to  mankind  for  the  pur- 
poles  of  an  improved  agriculture,  and  for  the  fervice  of 
commerce  in  filling  canals  and  giving  motion  to  every 
land  of  machinery.     A  difpute  exifts  about  the  original  l^iTpute  a^ 
difcovcry  of  this  art.     The  celebrated  writer  upon  agri-  firft  difco- 
colture,  Dr  James  Anderfon  of  Aberdeen,  in  his  "  Ef-^^^^^  of^*** 
lays  on  Agriculture  and  Rural  Affairs,"  publifhed  in  draining 
1775,  was  undoubtedly  the  firft  perfon  who  explained  wet  by 
to  the  world  the  nature  of  the  art  of  draining  land  ren-^P""^ 
dered  wet  by  fprings,  and  the  principles  upon  which  it 
oaght  to  proceed  ;  having  been  led  to  the  inveftigatiofi 
many  years  before,  by  his  having  fortunately  fucceeded 
in  draining  a  bog  by  a  finking  a  pit  in  it  through  the 
day  till  an  opening  was  made  into  the  gravel  or  porous 
ftratum,  from  which  the  water  rufhed  up  vehemently. 
In  the  mean  while,  it  had  happened  that  Mr  Jofeph 
Elkington,  pofTeiTor  of  a  farm  in  England  called  Prince- 
thorp,  in  the  parifh  of  Stretton  upon  Dunfmore,  and 
county  of  Warwick,   almoft  as  early  as  Dr  Anderfon, 
had  accidentally  difcovered  that  land  might  be  drained 
in  many  fituations  by  making  a  fmall  hole  into  the  earth. 

Vol.  L  Y  Being 
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Pireporation  Being  a  man  of  confidenble  Datmal  iogemuty,  thoi^hy 
I  it  is  {aid,  of  little  literatuTe,  he  liad  die  addids  to  take 


^ 


■V" 


advantage  of  the  difcovery  he  had  made^  widi  : 
to  the  improrement  of  his  afiain.  He  dierefofc  com- 
menced the  trade  of  a  drainer  of  land  ;  and  by  die  n>- 
Telty  of  draining  land  by  a  fmall  hole  bored  ofeeo  at  a 
confiderable  diftance  from  the  wettcft  part  of  it,  and 
by  conducing  himfelf  in  a  myfterions  maimer,  he  ac- 
quired great  reputation,  and  was  eztenfivelj  employed. 
This  employment  he  appears  to  hare  merited,  as  his 
operations  were  attended  with  very  great  fucoefSk  Af- 
ter the  eftablifhment  of  the  Board  of  Agriciiltiiie,  its 
memberS)  who  appear  to  have  been  unacquunted  with 
Dr  Anderibn's  publication,  fuppoled  Mr  Elldngton  to 
be  the  only  difcoverer  and  poflefibr  of  the  art  of  drain- 
ing land  wet  by  fprings  in  the  way  now  mentioned ; 
and  upon  their  recommendation,  parliament  beftowed 
a  reward  of  i  cool,  upon  him.  It  was  furely  an  unfor- 
tunate circumftancc,  that  the  firft  premium  granted  up- 
pon  the  recommendation  of  this  board,  (hould  have  pro- 
ceeded upon  a  error,  as  it  undoubtedly  did ;  for  although 
Mr  Eikington  had  the  merit  of  being  the  firft  who  in- 
troduced this  art  extenfively  into  pradice,  there  is  no 
doubt  that  Dr  Anderfon,  by  whom  alfo  it  was  difcover- 
edy  was  the  iirfl  who  explained  its  principles  to  the 
public,  and  that  at  a  period  when  Mr  £lkington*s  fe- 
cret  remained  with  himfelf.  After  all,  however,  it  is 
not  to  be  fuppofed  that  the  theory  of  this  art  was  ab- 
folutely  unknown,  although  thefe  perfons  appear  to- 
have  been  the  firft  who  propofed  to  apply  it  extenfively 
to  the  purpofes  of  agriculture.  It  is  faid  that  the  prac — 
tice  is  very  ancient  in  Italy,  when  a  well  is  dug,  tO"^ 
avoid  the  expence  of  going  to  a  great  depth,  by  bor — 

ing. 
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{ng  widi  an  auger  in  the  bottom  of  the  pit,  in  the  Reparation 
hope  of  reaching  the  porous  ftratum  which  contains '  ^  -'-r 
the  water.  And  in  Germany  it  appears,  as  vnll  be 
afterwards  noticed,  that  the  praftice  has  long  exifted 
of  draining  land-locked  bogs,  by  letting  down  the  wa- 
ter by  means  of  a  pit  through  the  impervious  clay, 
to   a  porous   fubftratum. 

We  (hall  now  proceed  to  (late  the  moft  approved 
(nradicai  modes  of  draining  land  that  is  rendered  wet  by 
fprings,  or  water  afcending  out  of  the  earth  ;  and  as  th^ 
Board  of  Agriculture  inftrufled  Mr  John  Johnfton, 
land  funreyor,  to  infpeQ:  Mr  Elkington's  principal  drain- 
ings  of  this  fort,  and  to  give  an  account  of  them,  we 
ffaall  give  all  due  attention  to  the  contents  of  the  report 
made  out  by  that  gentleman,  which  is  underflood  to 
have  been  executed  with  much  fidelity  and  accuracy ; 
though  we  fhall  alfo  exhibit,  at  the  fame  time,  the  prac- 
tice of  other  intelligent  perfons  upon  the  fame  fub- 
jea. 

In  the  praftice  of  this  art  it  ^^'ill  readily  occur,  that  Praaical 
it  is  of  the  utmoft  importance  to  obtain  a  knowledge  of  draining 
the  internal  ftrufture  of  the  earth,  and  of  the  man-^^"^  ™''^^^ 

'  wet  by 

ner  in  which  its  various  layers  or  ftrata  fucceed,  and  fprings. 
are  ufually  intermingled  with  each  other.  This  ob- 
jefJ,  however,  can  only  be  attained  in  any  confider- 
rable  degree  of  perfeftion  by  obfervation  and  expe- 
rience. There  are  feveral  ways,  however,  by  which 
a  man  of  fagacity  and  refledlion  may  greatly  abridge 
the  difficulty  of  this  (ludy,  fo  as  in  a  fhort  time  to  en- 
able himfelf  to  praftice  the  art  of  draining  with  con- 
fiderable  fuccefs.  The  fureft  way  of  afcertaining  the 
inclination  of  the  different  ftrata,  or  the  way  in  which 
they  lie  upon  each  otlier  and  the  direction  iti  which 
y  2.  they 
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mtJ*nti(wi  thty  dofcenci  into  the  earth,  connfts  of  examining  ihfl 
ik^-_^^.^^  bed  oi  the  nenreA  rivers,  and  tli^  appearance  of  their 
banks  when  Ileep  and  broken,  fo  as  to  lay  b^re  the 
different  ftrat^  of  earth  adjoining  to  them.  Pits,  qu^r-^ 
Ties,  and  wells,  that  h:kYc  been  dug  in  the  neigh* 
bourhood,  may  alfo  be  examined  with  tlie  fame  view* 
Rufhes,  fmall  elder  bufhes,  and  other  pl.mts  which  grow 
on  the  wettcft  foils,  ulfo  frequently  afford  fymptoms  of 
th'?  line  under  which  an  interna  J  refervair  of  water  is 
placed,  and  i^  preHing  upu^ards  from  wanting  a  free  pat 
f^ge  below  ground* 
Tftilnim  ^t  is  often  of  much  importance,  even  in  fhcep  coun^ 
thf  fidcof  tj-'ies  10  Arzin  the  fide  of  a  hilJ,  not  only  becaufe  wet 
land  is  more  unproductive  th:m  that  which  is  properly 
drained,  but  becaufe  the  fuperabundance  of  moifture  is 
apt  to  introduce  and  to  keep  up  among  the  flock  that 
deflru£live  and  incurable  difeafe,  the  rot^  for  which 
draining  is  an  almoft  infallible  preventive.  It  is  cheaply 
executed  in  fuch  fituations,  becaufe  the  drains  for  col- 
lecting and  leading  off  the  water,  may  ufually  be  left 
uncovered.  Let  it  be  fuppofed  then,  that  in  confequence 
of  internal  fprings  at  a  certain  diflancc  down  the  de- 
clivity of  a  hill,  or  upon  any  otlier  defcending  furface, 
the  ground  becomes  wet  and  fpouty,  and  unwholefomc 
for  (heep,  and  unfit  for  agriculture  5  the  bell  mode  of 
proceeding  with  a  view  to  drain  it  is  this.  It  ought  to 
be  recollected,  that  the  caufe  of  the  wetnefs  is  this :  The 
rain  water  at  the  fummit  of  the  high  ground  is  received 
into  a  porous  flratum  of  gravel,  with  which  it  defcends 
down  the  fide  of  the  hill,  till  it  comes  to  be  covered 
with  a  clayof  foil.  After  defcending  under  the  cover- 
ing of  clay  to  fome  diftance,  the  gravel  or  porous  under 
foil  fudcienly  ceafes^  the    clay  becomes   deeper,  and 

touches 
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touches  the  rock  or  another  inferior  bed  of  clay.    In^^^^pawti^ 

of  Luid. 
this  fituation,  the  water,  unable  to  defcend  farther,  fe-       ^    »» 

gorges  and  prefles  upwards  upon  the  clayey  foil  which 
covers  it,  rendering  it  moift  and  fwampy  in  every 
part,  and  oozing  through  all  its  weaker  crannies.  Thus 
itfcmns  a  belt  of  moift  ground  along  the  face  of  the 
lull^  from  which  the  water  perhaps  defcends  and  da^ 
mages  erery  part*  To  drain  this  declivity,  begin  at  the 
bottom  and  carry  up  a  ditch  towards  the  wet  ground. 
As  the  obje6i  is  to  let  out  the  water  at  the  loweft  point 
of  the  refervoir  or  natural  bag  in  which  it  is  contained, 
bjf  making  an  opening  into  the  gravel  there,  it  will  be 
proper,  as  the  ditch  proceeds  upwards,  frequently  to 
bote  holes  with  an  auger  of  about  two  inches  diameter 
to  a  confiderable  depth,  that  is,  about  15  feet,  though 
fometimes  it  is  necefTary  to  go  to  twice  that  depth.'  As 
bng  as  the  water  is  not  found  by  boring,  the  ditch  mufl: 
be  carried  upwards,  and  new  auger  holes  formed;  when 
It  laft  the  auger  by  boring  reaches  the  loweft  part  of 
die  gravel  or  refervoir  of  water,  the  water  will  immedi- 
ately ru(h  forth  with  confiderable  violence  at  the  hole 
Formed  by  it,  and  will  continue  ever  aftar  to  run  with- 
out any  danger  of  choking  up.  When  the  bottom  of 
the  refervoir  of  water  or  layer  of  gravel  is  thus  found, 
mother  ditch  ought  to  be  drawn  acrofs  the  head  of 
the  former  along  the  face  of  the  hill,  fo  as  to  form  the 
figure  of  the  letter  T.  In  the  upper  ditch  or  drain 
that  runs  along  the  face  of  the  hill,  auger  holes  ought 
to  be  bored  at  (hort  diftances,  to  let  out  the  whole  wa- 
ter from  the  interior  refervoir  or  ftratum  of  gravel. 
The  whole  procefs  will  be  eafily  underftood  from  con- 
fidering  Plate  XV.  Care  ought  always  to  be  taken 
in  diggiqg  the  upper  drain  along  th^.  face  of  thp  hill^ 
Y3  to 
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Preparation  to  form  it  in  fuch  a  way  as  that  the  water  may  dekenA 
I  in  It  towards  the  ditch  firft  formed,  which  is  intended 
to  convey  it  down  the  hill  to  the  neareft  brook.  The 
old  practice  or  mode  of  draining  ground  in  this  fitua* 
tion  before  the  ufe  of  the  auger  was  underftood,  and 
before  men  had  refleded  upon  the  way  in  which  water 
is  often  confined  in  the  earth,  coniifting  of  figging  a 
trench  wherever  the  fpouty  land  commenced.  As 
this  was  not  deep  enough  to  reach  the  evil,  that  is,  to 
penetrate  to  the  refei-voir  of  water,  it  produced  only  a 
partial  remed]^.  Other  parallel  ditches  of  the  fame  kind 
were  therefore  cut  the  whole  way  down  the  declivity^ 
and  being  filled  with  loofe  ftones  and  conne^ed  with  t 
defcending  ditch,  each  carried  off  only  a  portion  of  fur« 
face  water,  leaving  the  foil  ftili  c(^d  in  confequence  of 
the  wetnefs  of  the  bottom. 

In  performing  the  operation  already  defcribed,  fomc 
difficulties  are  apt  to  occur  in  confequence  of  the  irre- 
gularities with  which  the  ftrata  are  oft^n  placed  in  the 
earth.  In  boring  in  the  afcending  trench,  in  the  firft 
part  of  the  operation,  with  a  view  to  difcover  the  lowed 
{>oint  at  which  the  water  may  be  let  out  from  the  inter- 
nal refervoir,  the  operator  is  ibmetimes  apt  to  be  mifled 
by  finding  water  before  he  has  come  high  enough  to 
reach  the  place  at  which  the  porous  (Iratum  (tops.  This 
arifcs  from  its  fometimes  happening  tliat  at  the  bottom 
of  the  rorer>'oir  fmall  leakages  occur,  and  i  porrion  of 
the  water  fiiuis  its  way  downwards  through  cranni( 
in  the  eanh  to  feme  dilVar.ce  from  the  main  rcferroir.  — 
Whon  the  auger  in  boring  meets  thefe  leakages,  they-*" 
arc  apt  to  be  miftaken  for  the  main  body  of  water^i.— 
and  the  operator  can  only  guard  himfelf  againft  fuch^ 
rrror>,  by  forming  au  eftinute  of  the  quantity  of  wa— — 

to: 


AGSXCULTOmS.  34} 

tier  wUdi  ihe  adjraiiiig  high  gxoandii.  ooght  to  afifanL  ^^rq^rAtioQ 
If  the  qtiantitj  of  water  that  foUows  the  aiiger  be  very  \ ,  ^  f 
trijBmgt  while  the  extent  of  high  grotind  is  greats  he  may 
be  affared  that  he  has  not  yet  reached  the  great  caufe 
of  the  wetnefs  of  the  foil.  It  alfo  fometimes  happens 
that  the  crofs  drain  carried  along  the  face  of  the  hill^ 
nay  in  fome  places  be  below  the  lerel  of  the  referroir 
of  water,  while  it  is  upon  it  at  other  places*  In  this 
cafef  when  the  auger  by  boring  in  the  crofs  trench 
hraiga  no  water,  it  will  be  neceflary  to  bore  above  it, 
and  to  condu£l  the  water  that  >b  there  obtained  by  a 
fiasall  cut  into  the  general  crofs  trench«^ 

It  Ibinetimes  happens  that  hills  are  compofed  of  Sin 
leraate  ftiata,  of  rock  and  fand  and  day,  which  reft  ho- 
montaUy  or  nearly  ib  upon  each  other,  and  penetrate 
and  form  the  mafs  of  the  hill.  In  fucb  cafes  the  foil 
above  the  fand  or  rock  is  often  dry  and  prQdu£iiTe, 
while  the  clay  is  wet  and  fwampy*  In  this  cafe,  the 
Ugheft  part  oE  the  hill  being  generaQy  porous,  re- 
c^vet  the  rain  water,  which  defcends  through  it  till  it 
meets  the  impervious  clay,  which  forces  it  to  flow  to 
the  furface,  which  it  renders  wet.  *  Having  overflowed 
the  upper  clay  fm-face,  it  is  immediate!y  abforbed  by 
die  next  porous  ftratum  ;  and  defcending  into  it  in  like 
manner,  again  iflfues  at  the  lower  fide  of  it,  and  In- 
jures the  furface  of  the  next  bed  of  clay,  as  it  did  that 
of  the  firft.  To  drain  a  hill  fide  of  this  defcription,  it 
is  neceflary  to  make  a  trench  along  the  upper  fide  of 
every  belt  of  rufliy  or  boggy  foil  to  receive  the  water, 
from  the  fuperior  porous  foil,  and  to  lead  the  whole 
water  thus  obtained  by  one  or  nK)re  ditches  downwards 
to  the  bottom. 

Where  a  foil  is  compofed  of  intermixed  varieties,  with 
y  4  clay 
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^ptntkmclay  predominating,  it  is  fpmetimes  very  difficuk  M 
i  drain,  as  it  is  apt  to  form  itfelf  into  a  variety  of  hollow 
refenroirs,  each  of  which  holds  water  like  a  cup,  whik, 
at  the  fame  time,  thefe  hollows  being  full  of  porous 
materials,  the  furface  of  the  foil  is  fufficiently  regular. 
Thus,  in  wet  feafons,  patches  of  moid  unwholefome 
foil  are  formed,  i^ot  by  fprings  for  which  they  may  be 
miftaken,  but  by  rain  water  held  up  by  clay  in  theie 
disjotned  cavities.  They  can  only  be  drained  by  fepa* 
rate  covered  cuts,  communicating  in  the  fhorteft  way 
poffible  with  one  or  more  main  drains. 
IV  ^nrn  a  With  regard  to  the  drainage  of  bogs,  it  has  already 
^^^been  remarked,  that  they  are  either  fuch  as  can  have 
J*J^***  their  water  carried  off  by  a  communication,  at  a  tolera- 
ble expence,  with  fome  adjoining  lower  ground;  or 
they  are  land-locked,  fo  as  not  to  admit  of  being  drain- 
ed in  this  way.  With  regard  to  the  former,  or  thofe 
which  can  be  drained  by  trenches  for  condu£ling  the 
water  to  an  adjoining  low  country  or  river,  they  may 
be  rendered  wet  in  two  ways  :  i  ft,  By  fprings  oozing 
out  of  the  adjoining  higher  ground,  in  a  regular  line 
along  the  upper  Gde  of  the  wet  furface,  which  afford 
water  that  ftagnates  upon  the  furface  of  the  inferior 
gn^und,  forming  it  into  a  bog.  To  render  free  from 
water  a  bog  of  this  kind,  nothing  more  is  neceffary  than 
uu^roly  to  drain  the  upper  adjoining  fwampy  ground 
in  the  way  that  has  been  already  ftated,  and  to  convey 
away  to  a  diftance  the  water  produced  by  it,  in  regular, 
open,  or  hollow  drains. — ^The  fecond  clafs  of  bogs  ren- 
doicil  wot  by  iprings,  confifts  of  thofe  in  which  the 
nuny  fprings  th.u  appear  are  not  confined  to  one  regu- 
lar dlivvlion  Along  the  upper  fide,  but  burft  out  every- 
wlunc,  foruiing    Ihaking  quagmires,  over  which  it  is 

danger9us 
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dangerous  for  cattle  to  pafs.     The  upper  part  of  fuch^^aTatkai 
bogs  ufually  confifts  of  peat-earth.     Below  that  is  found  '  r 

a  bed  of  clay,  extremely  wet  and  foft,  through  the 
crannies  of  which  fmall  quantities  of  water  are  conti- 
nually oozing.  When  the  loweft  part  of  fuch  a  bog 
is  found,  or  the  place  in  which  it  will  be  mod  conve- 
nient to  convey  away  the  water,  little  more  is  ufually 
neceflary  than  to  dig  proper  trenches,  and  to  bore  with 
the  auger  through  the  ftratum  of  clay  to  the  porous 
ftratum  containing  the  water.  To  drain  an  extenfive 
bog,  it  will  ufually  be  neceflary  to  dig  a  trench  from 
end  to  end  of  it,  with  crofs  trenches  at  confiderable  di- 
fiances,  the  bottom  of  the  whole  being  frequently  pe- 
netrated with  the  auger,  fo  as  to  allow  a  free  paflage 
for  the  water  to  afcend  ;  the  efFeft  of  which  will  be, 
that  the  nature  of  the  furrounding  foft  foil  will  fpeedily 
be  altered,  in  confequence  of  the  water  being  removed 
from  beneath  it.  It  will  become  dry  and  folid,  and  foon 
fit  for  bearing  the  plough.  The  fame  efFeft  would  fol- 
low although  only  a  (ingle  perforation  were  made 
through  the  inferior  ftratum  of  the  bog  ;  and  accord- 
bgly  Mr  Elkington  is  faid  fometimes  to  have  fuccecded, 
while  he  drained  a  bog,  in  raifmg  the  water  from  it 
confiderably  above  its  own  level,  for  any  purpofe  for 
which  it  may  be  required.  This  was  done  by  rearing 
around  the  perforation,  a  building  of  brick,  puddled 
around  and  within  with  clay,  to  the  top  of  which  the 
Water  rofe,    and  was  from  thence  conveyed  away  in 

pipes  or  otherwife. 

That  the  whde  of  this  important  fubjeft,  of  draining  jy^  Andcr* 

iand  rendered  wet  by  fprings,  may  be  better  ^"^^"^-1,^  jrajj,^ 

ftood,  we  (hall  give  an  account  of  it  as  defcribed  by  fiwutyland. 

Pr  Anderfon,  in  his  EiTays  publifhed  in  1775,  already 

mentioned. 
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ftef«>tMC]iieiitiaQecL    Siippofing»  hjs  he,  a  defcending  ftnt 
%m    ^      foi  iaad  or  griTcl  ihould  be  difcontintied,  and  that  the" 

liatum  aboie  ii  ihouki  be  of  a  coherent  dayey  nature  :■ 

Id  dik  caie,  die  water  being  pent  in  on  every  fide» 
beii^  aociuniiiated  in  great  quantities,  muft  at 
ioKce  a  parage  for  itfelf  in  feme  way,  and  preffings2 
tiMtgly  cpoo  die  upper  furface,  if  any  one  part 
weaker  than  die  reft,  it  would  burft  forth,  and  form  ] 
^nng  i  but  if  die  texture  of  every  part  of  thk  ftxatan^E=] 
woe  ctf|safiy  ftroDg,  the  water  would  fqueese  dnoigiK^n 
^kmpf  fioiali  crannies,  and  wo«kl  ooze  out  in  nil 
lefe  pbces,  ib  as  to  occafion  that  kind  o£  wetnefr 
k  known  by  the  name  of  a  fpouting  clayey  fail. 

Hie  cure  in  this  cafe  is  eafily  efieded. — ¥m  if  ^^m 
Ach  q£  a  confiderable  fize  is  opened  towards  the  lower — =^ 

soft  part  of  the  fpouting  ground,  fo  deep  as  to  pene^ * 

trate  through  the  upper  Ihatura  of  clay,  and  reach 
the  grarel,  the  water  will  rife  up  through   it  2t  fir 
with  very  great  violence,  which  will  gradually  decreaf« 
as  the  preflure  firom  die  water  behind  is  diminished 
and  when  the  whole  of  the  water  accumulated  in  th« 
fubterraneous  refervoir  is  run  off,  there  being  no  kmg^ 
er  anv  preflure  upon  the  clay  above  it,  the  whole  : 
becomes  as  dry  as  could  be  defired,  and  continues  ftc3 
ever  afterwards,  if  the  ditch  is  always  kept  open.     Tl^* — i« 
die  doctor  fays  he  can  aflert  from  experience,  havirs^ 
lemlered   Ibme  fields  of  this  kind  that  were  very  w   "f  ^ 
quite  dry  by  this  method  of  treating  them.     The  aa^t- 
tt^niivo  obl'erver,  he  adds,  will  readily  perceive,  tl^t^au 
if  ant  field  that  is  wet  from  this  caufc  admits  of  bei^rsg 
|iknighed»  it  will  be  in  equal  danger  of  being  hurl  "fcj 
being  raifed  into  higher  ridges,  with  the  other  kind    ^ 
damp  ground  before  mentioned.    For  as  tfan  depth    «f 

car^ 
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earth  above  the  refenroir  would  be  fmaller  in  the  deep  PreparatM 
furrows  than  anywhere  elfe,  there  would  of  confequence  * 
be  lefs  refiftance  to  the  water  in  that  place,  fo  that  it 
would  arife  there  in  greater  abundance.  And  if,  in  tliil 
cafe,  a  farmer  fliould  dig  a  drain  in  each  furrow,  as  a 
confiderabie  quantity  of  water  would  rife  into  them,  ia 
fome  cafes  the  ground  might  be  improved,  or  even 
quit«  drained  thereby,  ^fpecially  if  they  (hould  have 
accidentaUy  reached  the  gravel  in  any  one  place ;  aOk 
though  at  an  expence  much  greater  than  was  neceflary^ 
M  I  take  notice  of  this  circumftance,  fays  he,  in  fome 
meafure  to  prevent  the  prejudice  that  foniie  inattentive 
obfervers  might  entertain  againft  what  was  faid  before 
of  this  method  of  draining,  from  their  having  acciden- 
taUy feen  fome  fields  that  may  have  been  bettered 
by  it. 

^  Bogs  are  onlj^  a  variety  of  this  laft-mcntioned  kind 
of  wet  ground  j  and,  therefore,  ought  in  general  to  be 
drained  after  the  fame  manner  with  them.  Clay  is  a 
fabftance  that  ftrongly  refifts  the  entrance  of  water  into 
it :  but  when  it  is  long  drenched  with  it,  it  is,  in  pro- 
cefs  of  time,  in  fome  meafure  diflblved  thereby ;  lofc^ 
its  original  firmnefs  of  texture  and  confidence ;  and  be« 
comes  a  fort  of  femi-fluid  mafs,  which  is  called  a  bog  j 
and  as  thefe  are  fometimes  covered  with  a  (Irong  fcurf 
p{  a  particular  kind  of  grafs,  with  very  matted  roots, 
which  is  ftrong  enough  to  bear  a  fmall  weight  without 
breaking,  although  it  yields  very  much,  it  is  in  thefe 
circumftances  called  z /waggle.  But,  whatever  be  the 
nature  of  the  bog,  it  is  invariably  occafioned  by  water 
bring  forced  up  through  a  bed  of  clay,  as  Juft  now  de- 
fcribed,  and  diflblving  or  foftening,  if  you  will,  a  part 
hereof.     I  fay  only  a  part ',  becaufe  whatever  may  be 

the 
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Fht^wraKon  the  depth  of  the  bog  or  fwaggle,  it  generally  has  a  par — 
^      ^      r  tition  of  folid  clay  between  it  and  the  referroir  of  wa- 
ter undeT  it,  from  whence  it  originaJly  proceeds :  for  i^ 
this  were  not  the  cafe,  and  the  quantity  of  water  wcre^    ■ 
coniiderable,  it  would  meet  with  no  fufficient  Tefi(lance= 
horn  the  bog,  and  would  iflue  through  it  widi  Tiolence^H 
and  carry  the  whole  femi-fluid  mafs  along  widi  it.    Bul^ 
this  would  more  inevitably  be  the  cafe,  if  diere  was  i^m 
ctuSL  at  the  bottom  of  the  bog,  and  if  the  cruft 
c^rer  be  broken,  efpecially  if  the  quantity  of  water 
ier  it  were  very  cooGderable  r  and  as  it  b  pr6bable^^ 

that,  in  many  cafes  of  tMs  fort,  the  water  Sowly  dif 

Iblves  more  and  more  of  tins  under  cruft,  I  make  oo^w 
Aiobt  but  that,  in  the  rerolution  of  many  ages»  a  grea^HB 
woany  eruptions  of  this  kind  may  have  happened^  al— — 
though  they  may  not  have  been  deemed  of  importanci^^ 
enough  to  hare  the  hlftory  rf  them  tranfmitted  to  po-  - 
fterity.  Of  tliis  kind,  although  formed  of  a  difierentfi^ 
fobilance,  I  coniider  the  flow  of  the  Solway  mofs  ir^^ 
Northumberland  to  have  been  ;  which,  upon  the  i6tl 
of  November  1771,  burft  its  former  boundaries,  and 
poured  forth  a  prodigious  ftream  of  femi-fiuid  matter  - 
which  in  a  ibort  time  covered  feveral  hundred  acres  ( 
very  fine  anble  ground.  Nor  will  any  one,  who  is  ac  — 
quaintcd  with  the  nature  of  mofs, — ^who  knows  its  re 
femblancc  to  chy  in  its  quality  of  abforbing  and  retain — — 

ing  water,  and  its  very  ealy  diffiifibility  therein,  be  fui " 

prifed  at  this  ;  as  from  all  thefe  properties,  it  is  muc^H 
betttTT  adapted  for  forming  an  extenfive  bog,  and  there— ^ 
fore  in  greater  danger  of  producing  an  extenfive  deva^^' 
ftation  by  an  irruption  of  the  ^-ater  into  it,  than  thoCH^ 
that  are  formed  of  any  kind  of  clay  whatever. 

'^^  It  tiie  bog,  or  iVampy  ground,  is  upon  a  declivtt«^9 
2  tim^^ 


I 


ike  ditch  Ofiichl  to  be  camed  acrofs  the   field  about  P*«i»^ttwj« 

?  >t  r  ;i  •"  ' 

the  pbce  where  the  iQwefl  fprhigs  nrife^     But  if  the  'i      ^      j 

furface  of  the  ground   is  level  or  nearly  fo,  fo  a«  m 

foroi  foft  quagniiTes»  interfperfed  through  the  whole  of 

the  Jieldy*  It  will  be  of  little  canf^qyence  in  wh*U  pact  ■ 

the  dr.iin  is  opened ;  £;>r  if  it  ts  dug  up  io  deep  ^9  to  ■ 

allow  the  water  to  rif«  in  it  with  freedom,  it  will  ilTuc  fl 

through  that  opemug^  and  the  6dd  will  be  left  peficti:-  ■ 

*'  But  as  It  may  frequently  happen  that  the  flratum  M 

of  gravel  ihouid  be  at  a  conQderabk  deptli  bcueadi  tht  ^ 

furface  of  the  earth*  and  as  it  may  be  fometimes  even  I 

below  the  level  of  the  place  into  which  the  drain  muA  H 

be  emptied  J  it  might  ibme  times  be  e^ttremeiy  difficult  H 

to  make  a  ditch  fo  deep  as  to  reach  tlie  bed  of  f.uid  cfr  H 

graireh     But  it  is  lucky  for  us  that  tliis  is  not  abrolu>te-  I 

ly  neceflary  in  the  prefent  caf^  ;  as  a  drain  of  two  or  I 

three  feet  deep,  will  be  equally  efleclual  widi  one  that 
fhould  go  to  tlie  graveh  All  that  is  neceffiiryi  in  this 
cafe^  is  to  fink  pits  in  the  couric  of  the  drain,  at  a  mo- 
derate diitance  from  one  another,  which  go  fo  deep  a& 
to  reach  the  gravel ;  for  as  the  Wiiter  there  meets  with 
no  reftAance,  it  readily  flows  out  at  thefe  openings,  and 
is  carried  off  by  the  drain  without  being  forced  up 
through  the  earth ;  fo  thai  the  ground  is  left  entirely 

tf  ever  after. 
<*  i  have  hkewife  drained  feveral  fields  in  this  way  : 
and  a^  I  have  generally  found  the  appearances  preity 
tnuch  alike,  I  ihall,  for  the  iuformatian  of  the  inexpe- 
rienced reader,  give  a  Ihort  account  of  them. 
fl '<  If  you  attempt  to  make  your  pit  in  one  of  thefe 
oft  quaggy  places  where  the  water  is  found  in  great 
tyou  will  meet  witli  veiy  great  diiitcuhy  in 


fitAcncB  0P 

onfioming  it  I  for  as  the  fiMboee  of  mUdn  k  it  cdni^ 
J  fed  is  foft,  it  urill  alivayt  iow  imo  the  hole  is  faft  as 
you  dig  it ;  on  which  sccoiuit  I  would  idvifc^  net  So 
attempt  to  make  the  pit  in  the  fwaggle^  but  as  near  it 
in  the  f<riid  earth  as  you  comreniently  can.    However, 
if  it  is  pretty  firm,  and  ol  no  great  extent,  it  is  fiame- 
times  pn£licable  to  make  a  pit  in  the  foft  bog  at  the 
ikieft  time  of  the  year.    This  I  have  fometimes  prac* 
tified,  which  gave  me  an  opportunity  of  obfenring  the 
■ature  of  thefe  bogs  more  perfafUy  dian  I  otherwife 
would  have  had.    In  the  tirials  of  this  kind  tfuit  I  have 
made,  this  foft  quaggy  ground  has  feldom  been  above 
difee  or  four  feet  deep }  bebw  whidK  I  have  ahrayi 
found  a  ftratum  of  hard  tou^  clay  ufually  mixed  widl 
ftoncs,  and  fo  firm  that  nothing  but  a  mattock  or  jOch*      - 
axe  could  penetrate  it  i  and  as  this  is  comparadvely  fb    *^b 
much  drier  than  the  ground  above  it,  an  inexpeiienrfd  ^ 
operator  is  very  apt  to  imagine  that  this  is  Ae 
that  he  is  in  fearch  of.   In  digging  dirough  tins 
you  will  frequently  meet  with  fmall  fprings  oozing  < 
in  all  diredions  $  feme  of  them  that  might  fill  the  tub 
of  a  fmall  quill,  and  others  fo  fmall  as  to  be  fcarce  per   -^ 
ccptible :  but  without  regarding  thefe,  you  muft  rniiiMi^ 
nue  to  dig  on  without  intermiilion  till  you  come  to  tl^L^ 
mdin  body  of  the  refen'oir,  if  I  may  fo  call  it,  that     ms 
contained  in  the  rock,  gravel,  or  fand  j  which  you  wmlF 
generally  find  from  two  to  four  feet  below  the  bottoxTi 
of  the  fwagglc,  and  which  you  will  be  in  no  danger  of 
miftaking  when  you  come  to  it :  for,  if  there  has  been 
no  opening  made  before  that  in  the  field,  as  foon  as  yon 
break  the  cruft  immediately  above  the  gravel  or  roci:, 
the  water  burfts  forth  like  a  torrent,  and  on  fome  occa- 
fions  rifes  like  a/r/  rfV^//,  to  a  confiderabic  height  above 
I  the 


ikt  bottom  of  the  ditch ;  and  continues  to  flow  off  with  Prep^mkiu 
great  impetuofity  for  fome  time,  till  the  pent-up  water  ( 
being  drained  off,  the  violent  boiling  up  begins  to  fub- 
fide,  and  the  ftrength  of  the  current  to  abate  i  and^  in  a 
fluyrt  time,  it  flows  gently  out  like  any  ordinary  fpring^ 
^-allowing  it  to  remain  in  this  (late,  the  quaggy  earth 
begins  to  fubfide,  and  gradually  become^  firmer  and 
firmer  every  day ;  fo  that,  in  the  fpace  of  a  few  months^ 
thofe  bogs  which  were  formerly  fo  foft  as  hardly  to  fup« 
port  the  weight  of  a  fmall  dog,  become  fo  firm  thatox-^ 
«&  and  horfes  may  tread  upon  them  without  any  danger 
tf  finking,  at  the  very  wetted  feafon  of  the  yean  I 
kave  had  a  field  of  this  nature,  that,  by  having  only  one 
foch  pit  as  I  have  now  defcribed  opened  in  it,  was  en- 
tirely drained  to  the  didance  of  above  a  hundred  yards 
around  it  in  every  direction.  But  as  it  is  poflible  that 
die  ftratum  in  which  the  water  runs  may  be  in  ibm^ 
j^ces  interrupted,  it  will  be  in  general  expedient  to 
make  feveral  of  tliefe  pits,  if  the  field  is  of  great  extent; 
always  carrying  the  drain  forward  through  the  lower- 
jnofi  part  of  the  field,  or  as  near  the  quag  as  you  conve- 
niently can ;  and  finking  a  pit  wherever  you  may  judge 
it  will  be  moft  necelTary,  But  if  the  ftratum  of  gravel 
is  not  interrupted,  there  will  be  no  violent  burft  of  wa- 
ter at  opening  any  of  thefe  after  the  firft,  as  I  have  fre- 
^juently  experienced.  To  keep  thefe  wells  from  clofing 
ixp  after  they  are  made,  it  is  always  expedient  to  fill 
them  up  with  fmall  ftoiies  immediately  after  they  are 
made,  which  ought  to  rife  to  the  height  of  the  bottom- 
of  the  drain. 

*<  I  have  often  imagined  that  the  expence  of  digging 
thefe  pits  might  be  f.ivcd  by  boring  a  hole  through 
^his  folid  ftratum  of  clay  with  a  large  wimble  made 

on 
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Ykepantlonon  purpofe;  but  as  I  never  experienced  this,  I  Cam 
'  i  not  fay  whether  or  not  it  would  anfwer  the  deftred  end 
czadly. 

<<  If  the  whole  field  that  is  to  be  drained  confifts  of 
one  extcnfive  bog,  it  will  require  a  long  time  before 
the  whole  work  can  be  entirely  finiihed,  as  it  will  be 
impoffible  to  open  a  drain  through  it  till  one  part  of 
it  is  firft  drained  and  become  folid  ground.  In  a  Gtu- 
ation  of  this  kind,  the  imdertaker,  after  having  opened 
a  drain  to  convey  the  water  from  the  lowed  part  of  the 
bog,  muft  approach  as  near  to  the  fwampy  ground  as 
he  can,  and  tliere  make  his  firft  pit ;  which  will  drain 
off*  the  water  from  the  neareft  parts  of  the  bog.  When 
tUs  has  continued  open  for  fome  time,  and  that  part  of 
the  bog  is  become  fo  folid  as  to  admit  of  being  worked, 
let  him  continue  the  ditch  as  far  forward  through  it  aa 
tlie  fituation  it  is  in  will  admit  of,  and  there  fmk  another 
pit ;  and  proceed  gradually  forward  in  the  fame  man- 
ner ;  making  crofs  cuts  where  neceflary,  till  the  whole 
be  finiilied. 

"  In  this  manner  may  any  bog  or  tracl  of  fpout- 
ing  ground  of  this  nature  be  rendered  dry  at  a  very 
inconndcrable  expcnce ;  and  as  there  can  be  no  other 
method  of  draining  ground  of  this  fort  effec^uallyi  1 
recommend  the  ftudy  of  it  to  the  attention  of  every  di- 
ligent farmer  who  may  have  occafion  for  it.  Let  him 
hrll  be  extremely  cautious  in  examining  all  the  circum- 
rtance*  of  his  particular  helJs,  that  he  may  be  certain 
vhich  of  the  claues  above  enumerated  it  may  be  un^- 
kk\  Willi ;  jLnd  when  he  is  perfectly  fure  of  that,  n*-* 
ir..iY  proceoii  ui:I;out  tear,  being  morally  certain  ot 
Uucoi\ 

Wo  ihall  .uid  the  iuV  fiance  of  a  paper  on  tliis  lub- 


jcfl,  for  wlikh  tlie  author  received  the  filver  med^l  of  Pft^paration 
the  Society  inilitutecl  for  ihe  encouragement  of  AriSj  <^_^y_^ 

Minyfiiaures,   and  Cgmmercc.      That   author  is  Mr  ^*'f '=^^'='* 

mo  lie  tji 

John  Wedge  of  Bickenhill,  near  Coventry,  who  is ^^raiulng, 
not  only  a  great  farmer  himrelfj  but  hid  likewife  been 
employed  by  the  earl  of  Aylesford  in  the  management 
of  feveral  ellatcs*  Encouraged  by  his  lordlliip's  libera- 
lity *  Mr  Wedge  informs  the  fociety,  that  he  had  been 
employed  for  fome  years  in  draining  large  portions  of 
land,  of  which  part  was  in  the  eairs  occupation^  and 
part  in  lils  own,  a^i  tenant  to  his  lordiliipp  The  prin- 
ciples upon  which  he  proceeded,  as  well  as  his  mode  of 
procedure,  he  ftatefi  in  the  following  terms  : 

In  every  country  tliere  are  large  portions  of  land 
that,  in  wet  feafons,  have  always  what  may  be  called  a 
dry  furfiwef  and  other  portions  of  iantl  tliat  have  alwaya 
Hppr«)^or  wet  ftiffacfi  the  former  of  ihefe  admitting  all 
ttic  water  which  falls  upon  them  to  ilnk  freely  through 
their  pores  to  various  depths,  till  falling  on  clay,  or 
fome  other  unctuous  earth,  whole  pores  will  not  permit 
it  to  pafs  througli,  it  is  there  held  up  to  a  height  pro^ 
portioned  to  the  quantity  of  water  which  comes  upon 
it,  and  the  facility  widi  wlitch  tliat  water  is  dlfchar- 
ged.  Thus,  held  up  to  various  heigh ts>  it  ferves  as 
a  fountain  to  dillribute  its  water  (either  by  veins  of 
fand,  pebbles,  or  rockj  according  to  the  formation  of 
the  different  under  ftrata)  on  the  neighbouring  lands ; 
and  there  forms  bogs  and  other  varieties  of  wet  furface, 
on  a  bafis  that  will  be  alway*  found  to  confdl  of  marl 
<jr  dayi  or  fome  mixture  thereof-  The  effect  of  wa- 
ter ttius  di^ribuced  may  be  divided  into  two  claffes* 
The  firft  cbfs,  where  the  water  is  tlirown  out  by  a 

Jy  of  marl  or  clay,  &c.  upon  the  furface  of  defcend- 
lYol*  L  7^  ing 
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p^fMntloiimg  grouikl,  and  in  the  Tallej  (there  hBd  up  by  clay 
i„    ^    1»  olfo)  fonns  bogs  or  fwamps.    The  fecond  clafo,  where 
the  water  is  held  up  by  marl  or  day,  as  before,  having 
above  that  marl  or  clay  a  ftratum  of  fand,  or  pebbksi 
through  which  the  water  pafles  ;  and  abore  thofe  (ands 
or  pebbles  another  ftratum  of  marl  or  clay,  dmmgh 
the  weakeft  parts  of  ^w^iich  the  water,  by  a  conthwal 
prcifure  from  its  fountain,  forces  a  paflage  upwards; 
and  thus,  through  the  weakeft  parts  of  the  mari  or 
clay,  fumiihes  a  continaal  fupply  of  water  on  the  fur- 
face,  for  the  formation  or  growth  of  bogs,  &c.  in  pro- 
portion as  this  water  is  more  or  le(s  abundantly  fap« 
plied  by  its  fountain  or  head,  namely,  the  higlier  lands, 
into  which  rain-water  freely  pafles,  as  before  defcribedi 
^rhere  are  alfo  different  foils,  under  different  ctrcuffi* 
ftances,  which  may  form  a  third  clais  of  land  for  dr^iH 
ing  }  fuch  as  ftrong  deep  foils,  or  open  light  foils,  bar'' 
ing  near  the  furface  a  body  of  marl  or  clay.     In  either 
of  thefe  cafes,  the  water  which  falls  on  the  furface  muft 
for  rcafons  which  are  felf-evident,  keep  fuch  lands,  in 
rainy  feafons,  conftantly  wet  and  cold ;  and  it  fhould  be 
oblerved,  that  a  mixture  of  all  the  three  before-defcribcd 
clafTcs  of  wet  land  fometimes  occurs  in  one  field,  by  fud- 
den  alterations  of  the  under  ftrata,  and  thereby  perplei- 
€^s  the  operator,  by  requiring  all  the  different  modes  of 
draining  in  the  fame  field. 

If  it  be  admitted  that  bogs  are  thus  formed  and  fed, 
their  cure  may  be  etfeclrd  with  certainty :  The  firft 
ilat's  by  cuttinj:  throuirh  the  ftratum  (be  it  fand,  peb- 
bles •r  rock\  tlut  conveys  the  water  to  the  bog,  an** 
carryin«c  otF  that  water  hr  a  clofe  drain  to  feme  proper 
ph.ce,  wlure  the  lovti  admits  of  its  difcharge:  The  f^?* 
cond  cbis,  by  firikmg  a  drain  to  any  conrement  depth 

ifl 
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in  xbe  ttpper  clay;  and  then  digging  or  boring  with  Preparation 
a  hrge  auger,  at  a  fmall  diftance  on  one  (ide  of  this  „  ^  'j 
drain,  through  the  remaining  part,  be  it  (the  upper 
day)  ever  to  deep,  into  the  under  ftratum  of  fand,  peb- 
bles, or  rock,  through  which  the  water  pafles ;  which 
wiU  then  rufli  up  into  the  drain  fo  made,  with  a  veloci- 
ty proportioned  to  the  height  of  the  land  or  fountain 
whence  it  is  fupplied.  As  this  drain  advances  through 
the  land,  holes  muft  be  dug  or  bored,  as  before,  every 
fcren  yards,  or  at  fuch  diftance  as  the  ftrength  of  the 
fprings  may  require ;  and  the  whole  of  the  water  thus 
bfovght  up  by  tapping  the  fprings,  is  carried  off  by  the 
drain  made  in  the  upper  clay,  which  muft  be  a  clofe 
one,  to  its  proper  level,  and  there  difcharged. 

By  both  thefe  methods  of  draining,  large  trafts  of 
hnd,  under  favourable  circumftances,  may  be  cured  with 
one  drain.  The  beft  place  for  fixing  thefe  drains  i* 
whete  the  ftratum  that  conveys  the  water  comes  neareft 
to  the  fiirface ;  and  the  beft  method  of  afcertaining  that, 
is  to  bore  or  dig  in  different  parts  through  the  different 
vnder  ftrata. 

The  third  clafs  may  be  eafily  cured  by  clofe  drains, 
at  fuch  diftances  and  depths  as  will  beft  carry  off"  the 
furface-water.  It  may  not  be  improper  to  obferve,  that 
where  the  different  ftrata  or  meafures  crop  out,  that  is, 
become  gradually  more  and  more  (hallow  in  fome  cer- 
tain diredion  (as  is  often  the  cafe,  till,  one  after  the 
other,  they  all  prefent  themfelves  in  fucceffion  on  the 
furface  of  the  earth),  draining  may  often  be  much  more 
eafily  and  better  effefted  by  crofling  with  the  drain  the 
^ifcrent  ftrata  or  meafures,  where  the  levels  and  other 
circumftances  will  admit. 
Some  of  the  land  drained  was  part  of  a  comnfon,  in 
Z  a  the 
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Preparanorthepanfii  of  ChuTch  Bickenhtll,  m  tlie  county  cif  War- 
«— ^v-^^^  ^^*^"t  J  part  of  It  was  covered  with  mofs  and  ling,  had 
a  peaty  furfuce,  about  fix  inches  deepi  and  produced 
little  or  no  grafs  :  in  all  wet  feafons  it  was  filled  quite  to 
the  turfacc,  and  often  overflowedj  with  water.  Some 
of  the  land  w.i^  much  more  unfoundi  deeper  of  peat, 
and  covered  with  mofs,  in  moft  parts  nine  inches  long  i 
another  part  was  an  abfolute  bog  in  all  feafons. 

Having  dug  or  bored  with  a  large  auger  into  feveral 
parts  of  tlie  landj  Mr  Wedge  found  peat,  gravely  and 
fand  mixed,  and  a  quickfand  aim  oft  uniformly.  The 
quickfand  in  every  part,  after  getting  an  inch  or  two 
uno  il,  feemed  almoll  as  fluid  as  water.  Judging  from 
this,  that  no  materials  for  a  drain  could  be  laid  in  the 
quickfand,  but  what  it  would  immediately  bury,  he 
dug  a  trench  almoil  to  the  quickfand,  leaving  gravel, 
&c.  of  fufficient  ftrength  to  bear  up  the  materials  for  a 
hollow  drain ;  thefe  materials  were  two  fides  and  a  co- 
verer  of  ftone,  with  a  peat-turf  on  the  top  to  keep  out 
the  foil.  At  every  feven  yards  forward,  by  the  fide  of 
this  drain,  he  dug  a  hole  in  the  quickfand  as  deep  as 
it  would  permit.  From  thefe  holes  the  water  rofe  free- 
ly into  the  hollow  drain,  and  was  by  it  difcharged  at  a 
proper  level.  It  may  be  proper  to  remark,  that  the 
ftone  made  ufe  of  for  this  drain,  and  all  others  here 
mentioned,  was  a  red  fand  and  rag-ftone,  which  eafily 
fplit  into  proper  fizes  for  the  purpofe,  and  is  very  du- 
rable J  it  coft  about  fixpence  per  ton  getting,  exclufive 
of  carriage.  The  drain  thus  formed  ran  on  the  whole 
rather  freely,  and  made  the  land  dry  for  a  few  yards  on 
each  fide  theteof,  but  was  far  from  having  the  efFeS  he 
improperly  expefted ;  for  it  evidently  appears  that  the 
drain  could  only  take  a  very  fmall  portion  of  the  water 

from 
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from  fo  large  a  quickfand,  which  it  did  not  penetrate  Preparation 
more  than  two  inches  ;  and  that  it  could  drain  only  to   „    ^,    ',/ 
its  own  depth,  or,  at  moft,  to  that  depth  in  the  fountain 
which  fupplied  the  quickfand.     His  purpofe  was  then 
defeated  j  and  his  motive  for  mentioning  this  error  can- 
not, he  hopes,  be  miftaken. 

He  now  did  what  he  fays  he  ought  to  have  done  be- 
fore, that  is,  he  examined  the  different  ftrata  to  a  great- 
er depth,  particularly  on  the  bog,  and  at  the  upper 
edges  thereof,  and  found  the  bog  to  be  what  has  been 
dcfcribed  under  the  firft  clafs.  He  therefore  determin- 
ed to  attempt  the  cure  in  the  manner  before  prefcribed 
for  that  clafs,  namely,  to  cut  through  the  whole  of  the 
ftratum  (in  this  inftance,  of  quickfand),  through  which 
he  found  the  water  pafs.  This  he  efFe<Eled  as  follows  : 
The  fummer  being  dry,  and  favourable  for  the  purpofe, 
and  having  previoufly  made  his  main  open  drain,  he  be- 
gan his  main  clofe  drain  the  firft  week  in  June  1791, 
three  feet  wide,  on  the  declivity  near  the  edge  of  the 
great  bog.  In  the  firft  operation  he  dug  throu,h  the 
peat,  the  hard  fand,  and  gravel,  and  one  fpade's  graft 
(about  nine  inches  deep,  and  feven  inches  wide)  into 
the  quickfand  the  whole  length  of  this  drain,  which  was 
73  perches,  of  eight  yards  to  the  perch,  in  length. 
The  drain  thus  dug  ran  copioufly,  not  lefs  than  60  gal- 
lons per  minute.  In  this  ft  ate  he  left  it  about  nine 
days  :  the  efFe£t  of  it  was  rapid,  both  above  the  drain 
and  on  the  bog  below.  Upon  examination,  he  now 
found  about  three  inches  on*  the  top  of  the  fpade's  graft, 
which  had  been  made  into  the  quickfand,  perfectly  dry. 
He  then  dug  out  thefe  three  inches  of  dry  fand,  to  near- 
ly the  whole  width  of  the  drain,  three  feet ;  and  at  the 
fame  time  dug  out,  as  before,  another  fpade's  graft, 
Z  3  froin 
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Preparation  from  the  top  of  the  quixrkfand,  as  near  the  micfdle  df 
'  >  the  drain  as  poITible.     This  was  left  to  run  a  few  days, 
as  before,  and  had  the  fame  eSeO.  ^  namely,  three  or 
four  inches  more  of  the  top  of  the  quickfand  became 
dry  and  hard.     The  fame  operation  was  repeated  again 
and  again  with  the  fame  effeO,  till  the  purpofe  of  get- 
ting through  this  quickfand  was  completed,  fo  far  at 
leail  as  the  level  of  the  main  open  drain  would  permit. 
The  ftream  Of  water  cpntinued  incrcafing  during  the 
whole  operation ;  the  bog  below  the  drain  was  quite 
dry,  and  the  land  above  perfedly  fo.     The  drain  which 
was  iirft  made,  and  continued  running  for  fome  time 
during  the  progrefs  of  the  main  clofe  drain^  becamer 
gradually  dry ;  and  has  not,  fmce  tliat  drain  was  finifh— 
ed,  difcharged  one  (ingle  drop  of  water.   Great  care  was 
neceflary,  in  making  the  main  clofc  drain,  to  keep  the 
ftream  of  water  in  the  middle  of  it,  otherwife  the  cur- 
rent would  have  undermined  the  (ides,  as  it  foraetimcs 
had  done,  and  caufed  them  to  fall  in.    For  tliis  reafon 
it  was  neceflary,  when  the  dry  fand  was  taken  from  the 
top  of  the  quickfand,  immediately  to  take  out  a  fpade's 
graft  from  the  middle  tliereof,  in  order  to  divert  the 
current  from  the  fides. 

The  main  clofe  drain  thus  made  was  three  feet  wide 
at  top,  about  nine  feet  deep  on  the  average,  and,  be- 
velling a  little  from  the  top,  it  was  about  one  foot  ten 
inches  wide  at  the  bottom.  The  ftonc  and  other  mate- 
rials were  put  into  this  drain  in  the  following  manner : 
I.  Where  the  drain  went  through  the  quickfand  into 
the  ftratum  of  clay  below  it,  as  in  moft  places  it  did, 
the  bottom,  and  in  fome  inftances  the  fides,  wanted  no 
particular  fecurity  j  but  where  it  did  not  go  quite 
thrQugh  the  quickfand,  which  the  level  of  his  main 
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l^jen  clraln  in  fome  places  would  nat  admit,  the  bottorn  T^rtpsin  boi 
I  of  the  drain  was  covered  half  an  inch  thick  with  ling  ;  \ 
then  peat  turfs,  one  foot  wide  and  three  or  four  inches 
I  thick,  were  cue  in  convenient  lengths,  and  pkced  on 
rtheir  edges  on  each  fide  of  the  bottom  of  the  drain, 
I  forming  two  lides  of  a  trough  of  peat  i  then  fide  ftoncs 
[ibout  eight  inches  high,  and  a  ft  one  covercr,  were  put 
tin  upon  the  ling  between  the  peat  turfs  ;  a  hrge  peat 
k|iirf>  near  two  feet  wide  and  four  inches  thick,  was 
[then  cut  and  firmly  placed  over  ti>e  whole  :  this  left  m 
[the  bottom  of  tlie  drain  an  open  fpace,  of  more  than 
KS^  inches  fquare,  for  the  water  to  pafs.  The  whole 
raa  then  completed  by  fiJling  in  the  upper  part  of  the 
rain* 

In  this  way  Mr  Wedge  drained  for  abont  SoL  thirty 
cres  of  land,  which  from  being  of  no  value  whatever, 
ame  worth  at  Teaft  14  (hillings  per  acre  of  yearly 
ent.    He  likewife  hollow-drained  nine  acres  by  the  me- 
|fhod  prcfcribed  for  the  third  clafs  of  wet  land,    Thefe 
(trains  were  made  a  few  yards  below  Uut  part  of  each 
eld  where  the  dry   and   wet  land  ftrparate,  about  2 a 
ches  deep,  with  fides  and  a  covcrer  of  Rone,  and  ling 
the  top  of  it|  to  keep  the  earth  from  running  in* 
The  length  of  thefe  dnuns  was  8  80  yards,  and  the  ex- 
ence  of  labour  and  materials  three  halfpence  per  yard* 
iie  draini,  in  wet  weather,  difcharge  a  large  quantity 
water ;  and  will,  he  has  no  doubt,  anfwer  the  in- 
nded  purpofe.     Thus  far  relates  to  land  in  his  own 
ccup^tion. 
Nine  acres  of  the  land  in  the  earl  of  Aylesford's  oc- 
cupation was  aim  oil  an  entire  pulp.^     This  bog  was  of 
be  fecond  clafs,  namely,  water  paifing  through  a  quick<» 
ad,  and  coniincd   by  a   flraium  of  clay 

Z4 
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Pffparadotiat  ftratum  of  clay  above  it.     The  water  thus  eon- 

I— ^p_Lj  finerti  ^eing  preflcd  by  its  fountaiiij  and  forced  up 
through  the  wc*ake(l  p^rts  of  the  clay,  had  forined  a 
bog  of  irregular  thicknefn  ou  the  furface,  in  fomeplacci 
fix  fef  t  deep,  in  others  not  more  thjiti  tift^.  As  there 
i!*  a  eon  fid  enable  fill  in  thiit  land  from  evdl  to  weil^  iie 
thought  it  expedient  to  put  two  dmins  into  it ;  nnd 
this  vippears  to  liim  to  havfc  bet*n  neceiTay,  from  a  coti- 
G  deration  tJiat  both  thefe  dmins  coniiuue  to  run  in  the 
fame  proportions  a,^  wtien  hril  opened.  The  manner 
in  which  thefe  drains  were  eKecuied  was>  by  digfjitig 
rhrongh  the  diUerent  upper  ftrata,  and  as  deep  into  the 
clay  as  the  inaia  open  drain  would  admits  then  digging 
or  bojin^i^  through  the  remaimng  part  of  'h^^  rl^v  into 
the  quickfand,  at  the  diilance  of  about  fix  yards,  in  a 
progreflive  manner. 

The  water  rifmg  rapidly  through' thefe  holes  into  the 
clofe  drains,  has  efFefted  a  complete  cure  of  this  land, 
every  part  of  which  will  now  bear  a  horfe  to  gallop 
upon  it.  Thefe  drains  difcharge  3660  gallons  an  hour  $ 
which  is  much  lefs  than  they  did  at  firft,  as  muft  be 
the  cafe  in  all  bogs.  This  land  will  be  worth  aos.  per 
acre.  The  draining  coft  25 1.  \  and  the  length  of  the 
under-ground  drains  is  eight  hundred  and  fourteen 
yards. 

Mr  Wedge  had  juft  finifhed  (January  1792)  drain- 
ing anotlier  piece  of  land,  about  forty-three  acres.  As 
this  was  intended  to  anfwer  two  purpofcs,  one,  to  drain 
the  land,  the  other  to  give  an  additional  fuj^ly  of  wa- 
ter to  a  mill-pool,  and  as  a  circumftance  arofe  in  the 
execution  of  the  work  which  frequently  happens  in 
draining  land,  namely,  a  fudden  alteration  in  the  pofi- 
tion  of  the  under  ftrata  ;  a  defcription  thereof  will  not 

probably 
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probably  be  thought  tedious.    This  draining  was  begun  Prct»arBtkBi 
at  the  level  of  a  mill-pool,  and  continued,  without  any  '■ 

great  difficulty,   to  the  diftance  of  about  thirty-two 
chains,  in  the  manner  before  defcribed  as  a  cure  for 
the  fecond  clafs  of  boggy  land  :  but  at  or  near  that  place 
the  under  ftrata  altered  their  pofition  ;  the  quickfand 
which  conveyed  the  water  now  became  of  twice  its  for- 
mer thicknefs ;  and  the  clay,  which  had  hitherto  been 
above  that  quickfand,  for  fome  diftance  difappeared* 
From  the  quickfand  thus  becoming  fo  much  deeper, 
he  could  not,   with  the  level  of  the  mill-pool,   cut 
through  it  5  nor  indeed,  from  the  wetnefs  of  the  feafon, 
would  fuch  an  operation  have  been  proper.     He  there- 
fore continued  a  (hallow  drain  to  fome  diftance,  making 
fide-holes  into  the  quickfand,  which  ran  freely  ;  but  as 
this  could  not  cure  the  whole  of  the  bog  below,  he 
branched  out  another  drain  (which  was  made  by  the 
method  defcribed  for  curing  the  fecond  clafs  of  wet  or 
boggy  land),  by  finking  a  clofe  drain  through  the  upper 
ftrata  into  the  upper  clay,  and  then,  at  a  fmall  diftance 
on  one  fide  of  this  clofe  drain,  boring  a  hole  with  an 
auger  through  the  remaining  part  of  that  clay  into  the 
quickfand  ;  and  at  every  eight  yards,  as  this  clofe  drain 
advanced,  ftill  boring  other  holes,  in  the  manner  before 
defcribed  :  through  many  of  thefe  holes  the  water  rufh- 
ed  with  great  rapidity.     The  water  discharged  by  thefe 
drains  into  the  mill-pool  is  168  gallons  per  minute,  or 
3780  hogfheads  in  a  day;  which  is  after  tlie  rate  of 
1,379,700  hogflieads  in  a  year. 

About  fix  acres  of  this  land  were  always  found  ;  a- 
bout  twelve  acres  on  the  north  fide  were  an  abfolute 
pulp,  and  the  remaining  twenty-fix  acres  very  unfound. 
The  wholf  is  now  found,  and  will  when  cultivated  be 

worth 
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ftcptfttum  worth  i6s»  per  acre.  This  land  would  hare  hccn  d 

of  Land.  *        ^ 

I  I   »    .■>  ed  at  a  much  lets  expencc  into  the  main  open  i' 
but  then  the  water^  which  was  much  wanted  f 
mill,  would  have  been  loft.    'Hiefe  dofe  drain  *^ 
length  1452  yards,  and  cod  lool.  of  which  ab* 
ought  to  be  charged  to  the  mill. 

$  3.  Of  Drawing  Land-locked  Bogs  or  Lawdiy 
declivity  cannot  be  obtained  to  carry  o^tbi  r 

Dniningof     With  reg:ard  to  the  drainage  6£  land-Ic 
^■^^^  which  are  often  fituated  fo  much  lower  thai' 
around  them,  that  the  cutting  a  main  drai- 
more  than  tlie  value  of  the  land  whci\ 
mode  of  proceeding,    with  a  view  at 
and  effe£kually  to  relieve  them  from  t- 
•  moifture  which  renders  them  ufelefa  tr 

the  following :  A  fpot  in  tlie  middle  or 
the  bog  muft  be  feleftcd,  towards  wlii 
mud   be   conducted,    as   radii   to   a 
When  tliis  central  is  fpot  is  properly 
top  of  the  clay,  or  retentive  fubftraf 
cafe  muft  not  be  affected  by  wate 
only  by  furface  or  rain  water,  a  nu 
muft  be  made  with  the  auger,  to  ^ 
wards  for  the  water,  which  will 
porous  ftratum  below.     A  cond 
over  the  auger  holes,  by  loofe  A 
manner  as  to  prevent  their  beii 
by  any  rubbifti :  or  rather  auge; 
cient ;  and  it  may  be  a  prefcn 
pit,  or  well,  in  the  loweft  par' 
into  the  porous  fubftrata.     T) 
with  large  ftones,  and  the  di 
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field  condu£);ed  to  that  fpot,  as  mentioned  in  the  {oWPccpzr^um 
lowing  quotatbn  from  the  Agricultural  Report  of  Hert-  ^,  .  > 
fordihire. — ^*  If  a  pit  i^  funk  20  or  30  feet  deep  in  the 
oiiddle  of  a  field,  through  the  Hertfordfhire  red,  flinty, 
and  impervious  clay,  into  the  ohalk  below ;  when  the 
ufual  quantity  of  chalk  is  taken  out,  the  pit  (haft  Ib 
filled  up  with  the  flint  taken  out  of  the  chalk  and  clay* 
and  the  top  drainage  of  this  part  of  the  field  is  much 
fliortened  for  ever  afterwards,  by  making  principal 
drains  from  the  part  of  the  field  above  the  level  of  tlie 
top  of  the  pit  terminate  therein,  as  the  fuperabundant 
moiilure  will  efcape  through  the  flints  in  the  pit  (haft 
to  the  chalk  below.  And  if  a  drain  is  carried  into  a 
fimeftone  quarry,  it  is  feldom  neceflary  to  carry  it  fur- 
ther. 

<<  In  dells  or  hollows,  pf  confiderable  <?xtent,  cover- 
ed with  an  impervious  itratum,  and  from  which  there 
is  no  natural  drainage,  fuch  as  the  valley  between  Mold, 
Ae  (hire-town  of  Flintlhire,  and  the  adjoining  high 
land,  a  pit  about  four  feet  diameter,  and  1 5  feet  deep, 
more  or  lefs,  as  the  cafe  may  require,  is  funk  through 
the  impervious  fuperftratum,  into  a  pervious  (Iratum 
of  gravel,  and  the  rain  water,  and  that  of  fome  adjoin- 
ing fprings,  are  carried  from  the  furfacc  thereby  j  the 
pit  is  railed  round  to  prevent  cattle  from  falling  into  it. 
I  muft  here  remark,  that  though  in  this,  as  well  as  in 
many  other  inftances  that  may  be  given,  the  top  water 
efcaped  through  the  pervious  fubftratum,  the  eSeO: 
might  have  been  dire£Hy  the  contrary.  I  therefore  re- 
commend the  impervious  fuperftratum,  in  all  fuch  cafes, 
to  be  perforated  by  bore-rods,  as  the  hole  made  by  thera 
is  eafily  ftopped  up." 

}n  Dr  Nugcut's  travels  through  Germany,  publifhed 

in 
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ftepitntion  a  pair  of  boring  rods  were  obtained,  which  wete  put 
^TiTT  *  I  dowri  through  the  flaty  fubftance  to  the  whin  ft  one  rock 
at  fundry  places.  -  This  efFe£iually  anfwered  the  pur- 
pofe.  The  tops  of  the  holes  were  kept  open  with  baflcets 
of  loofe  ftones  over  diem,  which  wa^rc  allowed  to  remain 
or  removed  at  picafure,  as  tlie  weadicr  proved  more  or 
lefs  wet-  In  fpring  1786  tlic  land  was  in  condttion  t# 
be  fown  a  1  mo  ft  as  early  as  atty  other  part  of  die  fiirm, 
the  winter  rains  having  found  their  way  down  into  the 
whinftone  rock  through  the  flaty  fubftancc.  The  land 
fpeedily  became  and  continued  very  valuable.  ^J 

Unking  nf  W^  ^^y  ^^i"^  2^*^*  ^^^^  ^'1^  modes  of  draining  noW™ 
^MTies and  (Jetted  are  alfo  valu.ible  for  other  nurpofes  than  thofe  of 
agri culture.  Quarries,  for  example,  nnd  mar!  pits  may 
often  be  cleared  of  water,  by  cutting  off  the  fprings  by 
which  they  are  incommoded,  or  by  letting  down  the 
water  into  the  next  porous  ftratum.  The  fame  may  be 
often  done,  with  regard  to  deep  mines,  the  working  of 
which  may  frequently  be  thus  greatly  facilitated.  A 
colliery,  for  example,  in  Yorkihire  had  been  wrought 
for  feveral  years,  and  the  water  was  raifed  from  it  about 
60  yards  by  a  fteam  engine.  The  proprietors  having 
bored  about  ten  yards  farther,  to  afcerfain  the  thick- 
iiefs  of  a  feam  of  coals  •,  as  foon  as  the  boring  rods 
were  withdrawn,  the  water  from  the  works,  which  ufu- 
tlly  ran  acrofs  that  place,  began  to  fink  into  the  holes 
made  by  the  rods  ;  and,  continuing  to  do  fo,  the  fteam 
engine  became  ufelefs,  as  its  pump  had  no  longer  any 
water  to  draw.  It  muft  be  obferved,  that  the  fituation 
Was  higher  than  the  ncareft  valleys,  or  the  level  of  the 
fea  5  but  this  example  fhows  of  what  exten five  im- 
portance a  knowledge  of  the  principles  upon  which 
I  the 
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of  Lsnd. 
become.  in^.^i  ■# 

3.  Of  rendetiiig  Mojfes  Jit  for  Cultivation, 

In  many  parts  of  the  country  a  very  ferious  obftmc- 
tion  to  the  cultivation  of  large  portions  of  territory  arifet 
from  the  exiftence  of  mofles.  It  is,  therefore,  of  much 
importance  to  coniider  their  nature^  and  how  they  are 
to  be  rendered  fertile. 

With  regard  to  the  nature  and  origin  of  mofsi  llheN?^"^^ 
Celebrated  Dr  Anderfon,  whofe  works  we  have  already  moflci. 
frequently  quoted,  advances  tins  opinion,  that  mofs  19  a 
vegetable,  or  an  aiTemblage  of  vegetables,  growing  of 
fiving  below,  while  at  the  top  it  is  dead.  Hence,  he 
diftinguiflies  mofs  into  two  kinds ;  quick  mofs,  froftt 
which  peats  are  dug,  on  which  no  vegetables  grow,  and 
in  which  no  animals  exift,  while  in  its  natural  fitaation) 
imd  dead  mofs,  which  frequently  covers  the  former,  and 
Upon  which  heath  and  fog  and  coarfe  grafles  gTX>w, 
and  infers  and  other  animals  are  found.  Mr  Head« 
tick*  ftates  various  objediions  to  this  opinion,  fome  o( 
which  appear  to  have  great  force.  Thus,  it  is  ob- 
fenred,  that  the  mofs  here  fuppofed  to  be  aKve  below  ^ 
die  foil,  has  every  mark  of  utter  deadnefs  and  partial 
diflblation.  When  to(red  about  in  a  very  dark  night, 
k  emits  light  like  half-rotten  wood,  giving  rife  to  fre« 
quent  terrors  in  thofe  who  live  in  the  vicinity  of  peat 
bogs.  It  alfo  feems  a  ftrange  cifcumftance,  and  con^ 
trary  to  the  whole  analogy  of  nature,  to  fuppofe  that  a 
vegetable  (hould  grow,  ihould  form  Kgneous  fibres,  and 

acquire 
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Itf^p»f0ty^*k4^iw^  ic!bBmf7:aIii}zT^  vjzhDm  the  kzflnexice  of  the 
^      ^       -  f  ari^  'yf  «:$0tit:^rx  -rjn  tuf  2:7,  i^urni^  aay  period  of  its 
ffitH^i.     'Hi-t  trst  L-Jiirr  :c  "i^t  arigin  of  mofics  fcon> 
I// 1^-  y\%\%\  ^^TiAi  zrt:  t.ili-.;i  liiT  mofs  plants,  amount 
til  »l>«>ut  tlirec  huridri^  3:*  2iiiJCi3£T.     They  are  extreme* 
ly  lurdyy  ami  arc  cs^poble  of  ^ocnihing  in  the  moil  col^ 
aitil  lilf'ak  (Ituatioiu^  proTiilr^g  onir  they  are  furrounde^ 
liy  k»l»uiiilaiicc  of  ftagnating  water.   Accordingly,  wher^* 
•»v«'i  walrr  ila^nate^  in  a  moderate  quantity,  they  gio^ 
iipi  lUhli  by  fprcading  themielves  around,  they  incres^I^ 
\W  Itit^iuuion.    When  they  have  arifen  in  this  mann  ^^i 
^Hh  \\\K  w»tCor  around  them,  to  a  conftderable  heig~!X^^ 
iti^  \\\>\y'\  part  of  their  ftems  being  continually  foak —  ^ 
^\  \\\^\^\\\\K'^  in  water,  ceafe  to  vegetate,  and  give  fo:^^ 
^\\M    jw^vosi  to   the  furroundiiig  fluid.     As  the  wm^^^ 
^\\\\\^  'uv  X At^vnwly  allringent,  and  contain  large  qu2^^^ 
*M^»  •  »vi  \N.*  ji^^^N*  Aoid  and  tanning  principle,  the  ro^^f* 
V  UN  I   u*;\v.u  X  ilu'c  Kjiulitics,  or  becomes  aftringent,        ^" 
»  *»'*  **  »U  >i^<v»  -iJ^l  |^.0N<nt>  ar.y  procefs  of  putrefacii     -^" 
*uM\\  i.»k\-.^v  \^laOv\  v^-,  ;!vo  tloms  of  the  mofs  plants  frc:::::^"* 
lmK\i'.\j; -;\\\  i"o,\')   jMWviVot"  rottennefs,  or  chemi*^^^ 
^U-\*M\yjVM'.n.»n,      Hon.c  ;:   is,  Uut  mofs  water  has  foir^ — ^^* 
uu\i->  Iv.'.*.  u-.J  Jv^r  :a;':..:.^  Icuthor,  in  the  fome  mann=^^^' 
»>  \\\y  Uvjiun    txi*  vuk  buiK-     In   the  mean  time,  wh— -•"^ 
y\w  iKnu  .^t  i5u*  ntoiV  p!^u:>  remain  in  this  manner  de;^s^^^» 
\\\\\  pu'xonio.l  i:\Mu  :o::>.^c»  or  becoming  the  habitati    — ^^n 
ot  anunal>  wh^ch  c-r.r.::   h\o  in  a  vegetable  aftringcr:^— *"^ 
lujuoi,  \\w  iv*ps  or  J.c  p!an:>  ;h-:  ire  at  the  furface  ^* 

I  hi*  M  aivT  coriiir.Ut^  :o  ^r^w ,  or  :u'\fc  plants  rife  upon  k:^^^^ 
fuminii>  !>:"  x.vz  *i'j::ti  or.-->,  i:;.:  c.  uuiue  their  afcemli  -^"K 
pvo«:ut'> ;  liu'  v!...:^'  b.lr.^  p>: :.;.?-  jl  ion  of  parafiti^  ^^ 
i^l.ints,  w'luh  0  1:1  ^r.Av  uj^cn  c-i.h  v^:I;cr. 

l:i  \\\\>  \\  a\\  a  mo;">  piv  ^.w Js,  n:i:;^  ;;:^her  and  high^^    ^''» 
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tiU  ftom  the  nature  of  the  adioinine  country,  and  the  Preparation 

^     , .  /v  of  Land. 

oecunties  m  it,  the  water  cannot  itagnate  to  any  greater  ^■■y  i 
defth.  After  the  mofs  has  come  to  this  height,  its 
farther  growth  is  prevented  :  its  plants,  unable  to  live 
or  grow  without  abundance  of  water,  wither  and  die  ; 
the  upper  part  of  them  being  expofed  to  the  a£tion  of 
Ae  air,  fuffers  an  ordinary  procefs  of  dccompofition, 
Kke  other  vegetable  remains,  and  is  converted  into  a 
fort  of  foil,  upon  which  a  few  plants  and  reptiles  are 
fbmetimes  found ;  while  at  a  fmall  depth,  that  is  to 
fay,  below  the  furfacc  of  the  ftagnating  water,  the 
whole  ftems  of  the  ancient  mofs  plants  continue  mace- 
rated in  their  own  liquor,  and  preferved  from  putre- 
£idion  by  it. 

There  are,  however,  two  general  kinds  of  mofles ;  Biack  a»4 
Mack  mofs,  and  whitifh  or  yellow  mofs.  The  black  >^"*^'^ 
mofs  is  originally  of  a  mahogany  colour,  but  fpeedily 
becomes  black  upon  cxpofure  to  the  air.  The  yellow- 
ifli,  or  foggy  mofs,  is  much  lefs  compaft  than  the  for- 
mer, and  retains  a  light  or  yellowifli  colour  after  it  is 
dried.  It  does  not  appear  to  be  in  fuch  a  perfeft  (late 
of  maceration  as  the  black  mofs,  has  lefs  variety  of 
plants,  and  is  never  fo  foUd.  It  is  ufually  produced  in 
low  warm  fituations,  and  appears  to  have  grown  ra- 
pidly ;  whereas,  the  black  mofs  is  moft  commonly  found 
in  cold  elevated  lands,  and  feems  to  have  confided  of 
a  greater  number  of  lefs  luxuriant  plants.  Thus,  mofs 
may  be  regarded  as  bearing  fome  refemblance  to  timber, 
"which  is  always  of  a  compaft  grain,  and  clofe  texture, 
in  proportion  to  the  feverity  of  the  climate  of  which  it 
is  the  produft,  or  rather  in  proportion  to  the  length  of 
t-ime  which  it  has  taken  to  grow. 

fVom  what  has  been  here  dated,  it  will  not  be  diffi- 
Vofc.  1.  A  a  cuk 
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Preparation  cult  to  underftand  the  mode  in  which  mofles  come  on- 

o:  Land.       .      i,  n     ,  .« 

*      ^    ■■>  giiially  to  find  an  exiuence»  or  to  cover  a  piece  of  ter- 
ritory in  any  country.     When  a  pool  of  water  is  fpce- 
dily,  or  in  a  ihort  time,  formed  to  a  great  depth,  no 
mofs  appears  ;  but  when  a  gradual  ftagnation  to  a  fmail 
depth  takes  place,  upon  any  fpot,  efpecially  in  a  cold 
and  expofcd  fituation,  there  the  mofs  plants  (being  the 
only  ones  capable  of  fubfiiling  on  fuch  a  foil)  fpeedily 
grow  up,  and  occupy  the  place  of  every  other.     Though 
the  quantity  of   water  that  originally  ftagnated  there 
might  not  be  great,  it  is  increafcd  by  degrees,  in  con- 
fequence  of  the  additional  obftrudiion  produced  by  the 
roots,  ilems,  and  leaves  of  the  mofs  plants,  till  at  lail 
it  forms  a  bog  of  very  great  depth. — ^We  have  ahready 
mentioned  the  nature  and  caufes  of  the  ftagnation  of 
water.     It.  may  either  occur  in  confequcnce  of  the  fi- 
gure and  quality  of  the  foil  making  it  tenacioufly  to  re- 
tain the  falling  rains,  or  it  may  be  the  confequence  of 
fprings  or  refervoirs  of  water  pent  up  or  confined  in  the 
bowels  of   the  earth  by  an   incumbent   mafs  of  clay. 
Struggling    to  rife    up    through  this  clay,  it  will  wet 
every  part  of  it,  and  will  flowly  ooze  through  all  its  lefs 
adhefive  parts,  and  will   form  a  foil  fit  only  for  the  re- 
ception of  mofs  plants,  which  will  there,  by  obftructing 
the  departure  of  the  moifture,  which  is  conftantly  rifing, 
in  the  courfe  of  years  rear  up  the  furface  into  a  complete 
and  perfeft  peat-bog. 

But  modes  not  only  arife  in  particular  fituations,  in 
confequence  of  thefe  operations  of  nature ;    they   are 
alfo  produced  as  the  refult  of  certain  exertions  of  human 
MofTfs  pro-  induftry.     In  almoft  all  our  mofles  in  this  country  great 
cutiTng  ^     numbers  of  trees  of  various  forts  are  found.     They  re- 
down         main,  like  the  inferior  parts  or  roots  of  raofs  plants,  in- 

fufed 
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fufed  and  macerated  in  the  mofs  water,  but  not  rotted.  Preparation 
The  trees  and  ihrubs  found  at  the  bottom  of  moffes  in »      y^    '..i 
Scotland,  exhibit,  perhaps,  the  whole  variety  of  the  na- 
tive trees  and  ihrubs.     Of  trees,  are  found  the  oak,  the 
elm,  the  birch,  the  willow,  the  alder,  and  the  fir.     Of 
ikrubs,  we  find  the  hazel,  the  dwarf  willow,  the  gall 
plant,  and  laftly,  tlie  heath  plant.     This  lad  is  of  fo 
hardy  a  nature,  that  it  often  continues  to  rife  upon  the 
mofs  during  the  whole  period  of  its  exiftence.     Now, 
-  if  it  (hould  be  fuppofed,  that  at  any  time  extenfive  fo« 
lefts  of  thefe  trees  were  fuddenly  cut  down  by  the  ex- 
ertions  of  man,   they  would   undoubtedly   produce  a 
fts^nation  of  water,  and  a  bleaknefs  of  climate,  that 
would  render  the  fituation  fit  only  to  be  inhabited  by 
moCi  plants,  which  would,  therefore,  fpeedily  rife  up, 
9nd  form  a  peat-bog,  in  which  multitudes  of  trees  and 
ihmbs  would  be  found  foaked  in  their  own  juice,  and 
in  the  aftringent  liquor  refulting  from  the  maceration 
of  the  ftems  of  the  mofs  plants.     That  in  ancient  times 
old  forefts  were  thus  deilroyed  by  the  efforts  of  man, 
'Mre  have  every  reafon  to  believe.     Not  only  in  this 
country,  but  alfo  in  England  and  Ireland,   there  are 
found  in  moifes  vaft  numbers  of  trees  (landing  with 
their  ftumps  ereStf  and  their  roots  piercing  the  ground 
in  a  natural  pofture  as  when  growing.     Many  of  thofe 
trees  are  broken  or  cut  off  near  the  roots,  and  lie  along, 
and  diis  ufually  in  a  north-eaft  dire£iion.     People  who 
have  been  willing  to  account  for  this,  have  ufually  re- 
folved  it  into  the  eSc(k  of  the  deluge  in  the  days  of 
Noah  ;  but  tliis  is  a  very  wild  conjc£lure,  and  is  proved 
falfe  by  many  unanfwerable  arguments.     The  waters  of 
this  deluge  might  indeed  have  waflied  together  a  great 
number  of  trees,  and  buried  them  under  loads  of  earth ; 
A  a  2  but 
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PkTpiTitHiiibut  then  they  wotiM  have  lain  trreguhrly  and  at  raatw 
dom  :  whcre^iSt  in  this  c^k,  the  tree^i  all  He  lertgthwife 
from  fouth'Well  10  noith-eaft,  and  the  roots  all  Hand  iit 
l}ielr  natural  perpendicular  pallure,  as  clofe  as  the  rooc^ 
of  trees  in  a  forelL 

Befides^  thefe  trees  are  not  all  In  their  natural  ft  ate, 
but  many  of  theni  1iav«  the  evident  marks  of  human 
workmaniliip  upon  them,  fome  being  cut  down  with  an 
aie  ^  fome  fplU,  and  the  wedges  ft  ill  remaining  in  them  | 
fome  burnt  in  di0erent  parts,  and  fome  bored  through 
with  hole^*  Thefe  things  are  alfo  proved  to  be  of  a 
later  date  than  the  deluge,  by  other  matters  foimil 
;imnniT  rbpni,  fnrli  ^s  ntr-i)^!^  of  ancient  people,  and 
coins  of  the  Roman  emperors. 

It  appears  from  the  whole,  that  all  the  trees  which 
wc  find  in  this  foflil  ftate,  originally  grew  in  the  very 
places  where  we  now  find  them,  and  have  only  been 
thrown  down  and  buried  there,  not  brought  from  elfe- 
where^  It  may  appear  indeed  an  obje£);ion  to  this  opi- 
nion, that  mod  of  diefe  foflil  trees  are  of  the  fir  kind ; 
and  that  Caefar  fays  exprefsly,  that  no  firs  grew  in  Bri- 
tain in  his  time:  but  this  is  eafily  anfwered  by  ob- 
fenring  that  thefe  trees,  though  of  the  fir  kind,  yet  are 
not  the  fpecies  ufually  called  the  ^r,  but  pitch  tree ; 
and  Cxfar  has  nowhere  faid  that  pitch  trees  did  not 
grow  in  England.  Norway  and  Sweden  yet  abound 
with  thefe  trees  •,  and  there  are  at  this  time  whole  fo- 
refts  of  them  in  many  parts  of  Scotland,  and  a  large 
number  of  them  wild  upon  a  hill  at  Wareton  in  Staf- 
fordlhire  to  this  day. 

In  Hatfield  marfh,  where  fuch  vaft  numbers  of  the 
fofTil  trees  are  now  found,  there  has  evidently  once 
been  a  whole  foreit  of  them  growing.    The  laft  of 

thefe 
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ttfiefe  was  fotifid  alive,  and  growing  in  that  place,  Pr^^ratioo 
^widiin  70  years  laft  paft,  and  cut  down  for  fome  com-  v  ^  ■■  / 
mon  life. 

It  is  al(b  obje^ed  by  fome  to  the  fyftem  of  the  firs 
p-owing  where  they  are  found  fofiil,  that  thcfe  coun^ 
%ries  are  all  bogs  and  moors,    whereas  thefe  (brts    of 
ftrees  grow  only  in  mountainous  places.     But  this  is 
founded  on  an  error ;  for  though  in  Norway  and  Swe^ 
4den>  and  fome  other  cold  countries,  the  fir  kinds  all 
^prow    upon  barren  and  dry  rocky  mountains,   yet   in 
^rarmer  places  they  are  found  to  thrive  as  well  on  wet 
plains.     Such  are  foimd  plentifully  in  Pomerania,  hU 
^cmia,  Courland,  &c. ;  and  in  the  weft  parts  of  New 
Xngland  there  aits  vaft  numbers  of  fine  ftately  trees  of 
%heni  in  low  grounds.     The  whole  truth  feems  to  be, 
that  thefe  trees  love  a  fandy  foil ;  and  fuch  as  is  found 
at  the  bottoms  of  all  the  mofles  where  thefe  trees  are 
found  foflil.      The  roots  of   the    fir  kind  are  always 
found  fixed  in  thefe  %  and  thofe  of  oaks,  where  they 
are  found  foflil  in  this  manner ,  are  ufually  found  fixed 
in  clay ;  fo  that  each  kind  of  tree  is  always  found  root- 
ed in  the  places  where  they  (land  in  their  proper  foil  5 
and  there  is  no  doubt  to  be  made  but  that  they  origi- 
nally grew  there.     When  we  have  thus  found  that  all 
the  foflil  trees  we  meet  witli  once  grew  in  the  places 
where  they  are  now  buried,  it  is  plain  that  in  thefe 
places  there  were  once  noble  forefts,  which  have  been 
deftroyed  at  fome  time  •,  and  the  queftion  only  remains 
how  and  by  whom  they  were  deftroyed.     This  we  have 
reafon  to  believe,  by  the  Roman  coins  found  among 
diem,  was  done  by  the  people  of  that  empire,  and  that 
at  the  time  when  they  were  eftabliftied  or  eftabliftiing 
themfelves  here. 

A  a  3  Their 
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Preparation     Their  own  hiftorian  tells  us,  that  when  their  armia 

of  Land. 

<      y    ->  purfued  the  wild  Britons,  thefe  people  always  fhelter- 
ed  themfelves  in  the  miry  woods  and  low  watery  fo- 
refts.     Csefar  exprefsly  fays  this  j    and  obferves,  dial 
CaiTibelan  and  his  Britons,   after  their  defeat,   pafle^ 
the  Thames,    and    fled    into   fuch    low  moraflfes    ^mtA 
woods  that  there  was  no  purfuing  them:  and  we  &^ni 
that  the  Silures  fecured  themfelves  in  the  lame  m^^^ 
ner  when  attacked  by  Ollorius   and  Agricoku      .L     bc 
fame  thing  is  recorded  of  Venutius  king  of  the  »        «^ 
gantes,  who  fled  to  fecure  himfelf  into  the  boggy         fo* 
refts  of  the  midland  part  of  this  kingdom ;  and  Hi       ■n>' 
dian  exprefsly  fays,  that  in  the  time  of  the  Rom.-     —aw 
puihing  their  conquefts  in  thefe  ifiands,  it  was  the  cu- 

ftom  of  the  Britons  to  fecure  themfelves  in  the  th^^aick 
forefts  which  grew  in  their  boggy  and  wet  places,  g    and 
when  opportunity  offered,  to  iflTue  out  thence  and    ^^ 
upon  the  Romans.     The  confequence  of  all  this  ^  ^as 
the  dcflroying  all  thefe  forefls  y   the  Romans  find^vng 
themfelves  fo  plagued  with  parties  of  the  natives  iflTu^Kng 
out   upon    them  at  times  from  the  forefts,    that  ifcncy 
gave  orders  for  the  cutting  down    and  deftroying         ^ 
the  forefts  in  Britain  which  grew  on  boggy  and  mdmet 
grounds.      Tlicfe  orders   were   punclually   execut^^; 
and  to  this  it  is  owing  that  at  this  day  we  can  hardljT"   ^ 
brought  to  believe  that  fuch  forefts  ever  grew  witK      "> 
as  arc  now  found  buried. 

The  Roman  hiftorics  all  join  in  telling  us,  that  wl^^n 
Suetonius  Puulinus  conquered  Anglefea,  he  ordered  ^^ 
the  woods  to  be  cut  down  there,  in  the  manner  of  ^« 
Roman  generals  in  England  :  and  Galen  tells  us,  tl^t 
the  Romans,  after  their  conqueft,  kept  their  foldiers  ^^ 
Britain  conftantly  employed  in  cutting  down   forcft-> 

draiiii^C 
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draining  of  marflies,  and  paving  of  bogs.  Not  only  the  Preparation 
Roman  foldiers  were  employed  in  this  manner,  but  alL " 
the  native  Britons  made  captives  in  the  wars  were  obli- 
ged to  aflift  in  it :  and  Dion  Caflius  tells  us,  that  the 
emperor  Severus  loft  no  lefs  than  5  0,000  men  in  a  few 
years  time  in  cutting  down  the  woods  and  draining  the 
bogs  of  this  ifland.  It  is  not  to  be  wondered  at,  that 
fuch  numbers  executed  the  immenfe  deftrudion  which 
we  find  in  thefe  buried  forefts.  One  of  the  greateft 
fubterranean  treafures  of  wood  is  that  near  Hatfield ; 
and  it  is  eafy  to  prove,  that  thcfe  people,  to  whom  this 
kavock  is  thus  attributed,  were  upon  the  fpot  where 
thefe  trees  now  lie  buried.  The  common  road  of  the 
Romans  out  of  the  fouth  into  the  north,  was  formerly 
from  Lindum  (Lincoln)  to  Segelochum  (Little  Burrow 
upon  Trent),  and  from  thence  to  Danum  (Doncafter), 
where  they  kept  a  ftanding  garrifon  of  Crifpinian  hotfe. 
A  little  off  on  the  eaft,  and  north-eaft  of  their  road, 
between  the' two  laft  named  towns,  lay  the  borders  of 
the  greateft  foreft,  which  fwarmed  with  wild  Britons, 
who  were  continually  making  their  fallics  out,  and 
their  retreats  into  it  again,  intercepting  their  provifions, 
taking  and  deftroying  their  carriages,  killing  their  allies 
and  pafi*engers,  and  difturbing  their  garrifons.  This  at 
length  fo  exafperated  the  Romans,  that  they  were  de- 
termined to  deftroy  it ;  and  to  do  this  fafely  and  efTec^ 
tually,  they  marched  againft  it  with  a  great  army,  and 
encamped  on  a  great  moor  not  far  from  Finningly  :  this 
is  evident  from  their  fortifications  yet  remaining. 

There  is  a  fmall  town  in  the  neighbourhood  called 

Ofierfield:  and  as  the  termination  yf^W  feems  to  have 

been  given  only  in  remembrance  of  battles  fought  near 

the  towns  whofe  names  ended  with  it,  it  is  not  impro^ 

A  a  4  bablc 
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Preparation  bable  that  a  battle  was  fought  here  between  all  the 
^     ^    ■-  Britons  who  inhabited  this  fo]:eft  and  the  Roman  troops 
under  Oftorius.     The  Romans  flew  many  of  the  Bri* 
tons,  and  drove  the  reft  back  into  this  foreft,  which  at 
that  time  overfpread  all  this  low  country.     On  this  the 
conquerors,   taking   advantage   of  a  ftrong  fouth-weft 
wind,  fet  iire  to  the  pitch-trees,  of  which  this  foreft 
was  principally  compofed ;  and  when  the  greater  part 
of  the  trees  was  thus  deftroyed,  the  Roman  foldiers  and 
captive  Britons  cut  down  the  remainder,  except  a  few 
large  ones  which  they  left  ftanding  as  remembrances  of 
the  deftrufiion  of  the  reft.     Thefe  fingle  trees^  how- 
ever,  could   not  ftand   long   againft  the  windsy    and 
falling  into  the  rivers  which  ran  through*  the  country» 
interrupte4  their  currents  •,  and  the  water  then  orcr-i 
fpreading  the  level  country,  made  one  great  morafs,  and 
gave  origin  to  the  mofTes  or  moory  bogs,  which  were  af- 
terwards formed  there,  by  the  workings  of  the  waters, 
the  precipitation  of  earthy  matter  from  them,  and  the 
putrefaftion  of  rotten  boughs  and  branches  of  trees,  and 
the  vaft  increafe  of  water  mofs  and  other  fuch  plants 
which,  as  we  have  already  mentioned,  grow  in  prodi-> 
gious  abundance  in  all  fuch  places.     Thus  were  thefc 
burnt   and  felled   trees   buried   under  a   new    formed 
fpongy  and  watery  earth,  and  afterwards  found  on  the 
draining  and  digging  through  this  earth,  or  mofs,  again. 
Hence  it  is  not   ftrange  that  Roman  weapons  and 
Roman  coins  are  found  among  thefe  buried  trees  ;  and 
hence  it  is  that  among  the  buried  trees  fomc  are  found 
burnt,  fome  chopped  and  hewn  ;  and  hence  alfo  it  is 
that  the  bodies  of  the  trees  all  lie  by  their  proper  roots, 
and  with  their  tops  lying  north-eaft,  that  is,  in  that  di^ 
reflion  in  which  a  fouth-weft  wind  would  have  blown 

^em 
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ihem  down :  hence  alfo  it  is,  that  fome  of  the  trees  arcPreparatwm 
£oitnd  with  their  roots  lying  flat,  thefe  being  not  cut  v 


burned  down,  but  blown  up  by  the  roots  after- 
^vvraurds  when  left  fmgle ;  and  it  is  not  wonderful,  that 
iixch  trees  as  thefe  fhould  have  continued  to  grow  even 
After  their  fall,  and  (hoot  up  branches  from  their  (ides 
^^lirhich  might  eafily  grow  into  high  trees.  (PA/7.  Tranf. 
I^o  275.) 

By  this  fyftem  it  is  alfo  eafily  explained  why  the 
*»^oar  foil  in  the  country  is  in  fome  places  two  or  three 
yards  thicker  than  in  others,  or  higher  than  it  was  for- 
«*^erly,  fince  the  growing  up  of  peat  earth  or  bog 
S^^ond  compofed  of  mofs  plants  is  well  known,  and  the 
loil  added  by  overflowing  of  waters  is  not  a  little. 

As  the  Romans  were  the  deftroyers  of  this  great 
^nd  noble  foreft,  fo  they  were  probably  alfo  of  the  fe- 
deral other  ancient  forefts;  the  ruins  of  which  fur- 
^fh  us  with  the  bog  wood  of  Staflbrdfhire,  Lanca- 
ftiire,  Yorkfliire,  and  other  counties.  But  as  the  Ro- 
>tians  were  not  much  in  Wales,  in  the  Ifle  of  Man,  or 
*ri  Ireland,  it  is  not  to  be  fuppofed  that  forefts  cut  down 
l>y  thefe  people  gave  origin  to  the  foflil  wood  found 
tiiere;  but  though  they  did  not  cut  down  thefe  fo- 
*t»fts,  others  did ;  and  the  origin  of  the  bog  wood  is 
tbe  fame  vinth  them  and  with  .us.  Holinlhed  in« 
forms,  that  Edward  I.  being  unable  to  get  at  the 
AWelfli  becaufe  of  their  hiding  themfelves  in  boggy 
>iiroods,  gave  orders  at  length  that  they  fhould  all  be 
deftroycd  by  fire  and  by  the  axe ;  and  doubtlcfs  the 
roots  and  bodies  of  trees  found  in  Pcmbrokeihire  un- 
cicr  ground,  are  the  remains  of  the  execution  of  this 
order.  The  foflTd  wood  in  the  bogs  of  the  ifland  of 
^Man  is  doubtlefs  of  the  fame  origin,  though  we  have 

not 


PRACnCfi  OF 

on  not  any  accounts  extant  of  the  time  or  occafion  of  Ac 
Lj  forefts  there  being  deftroyed ;  but  as  to  the  fofiil  trees 
of  the  bogs  of  Ireland,  we  are  exprefsly  told,  that 
Henry  11.  when  he  conquered  that  country,  ordered 
all  the  woods  to  be  cut  down  that  grew  in  the  low 
parts  of  it,  to  fecure  his  conquefts,  by  cutting  awa.^ 
the  places  of  refort  of  rebels. 

The  tendency  of  our  climate  to  produce  in  cold  ac7%d 
damp   fkuations  mofs  plants,   which  gradually   foK^  m 
«];ound  themfclves  a  liquor  which  is  the  enemy  of        att 
putrefaction,  may  be  confidered  as  a  fortunate  pimi        pw 
fiance,  upon   the  whole,   for  the  prefervation  of  the 

health  of  men  and  animak,  as  well  as  contributing,^,^  to 
other  valuable  purpofes.     In  confidering  the  nature^^  of 
mofs,  <<  I  cannot  difmifs  the  fubje£l  (fays  Mr  H*         -■^- 
rick)  without  fuggefting  my  admiration  at  the  benH^efi. 
cence  of  Providence,  in  having  provided  the  raofs  pi — antu 
for  tlie  fituations  in  which  tliey  grow :  they  a&nBL  an 
immediate  fupply  of  fuel,  and  arc  the  fource  from  wKnic^ 
pit-coal   derives  its  origin,  though  trees,   and  all      the 
plants  which  abound  in  oils  and  carbon,  alCo  contril>ufe 
to  the  fupply  of  pit-coal.     Were  the  places  now  occo. 
pied  by  mofles  diverted  of  vegetables,  or  ftored  vitfc 
vegetables  of  a  different  charafter,  they  would  become 
noifome  fens,  which,  by  the  emiflion  of  putrid  gaffes, 
would  fpread    all    around  them  peftilcnce  and  death. 
Mofles  emit  no  noxious  gaffes,  but  rather,  by  growing 
at  the  furface,  where  the  plants  are  aclcd  upon  by  the 
fun's   rays,    they  perpetually  throw   out  oxygen,  and 
thus   contribute  to   the  falubrity  of   the  atmofphere. 
The  only  defeft  with  which  they  are  cluirgeable  is 
forming  magazines  of  moifture,  which  by  its  exhal? 
tion  generates  cold,  and  fprcads  rheumatifm  and  intc 

mitti 


mttting  fevers  among  all  the  animals  within  its  reach.  Prppiwtii^ 

Xhe  perpetual    evaporation  of  this  moifture  not  cnlyi,    ^.  ^ 

:ends  to  chill  the  mofs,  but  it  defcends  in  hoar-firoft 

uid  mildews  upon  all  the  lands  that  are  lower  in  point 

>f   (ituation.      Thefe  laft-mentioned  difadvantages  are 

more   than   amply   compenfated    by  the  confideratioa 

that  mofs  is  not  only  an  inexhauilible  magazine  pf  ma* 

nure  for  other  foils,  but  may  be  converted  into  a  moft 

fertile  foil  itfelf.     After  it  is  fo  converted,  none  of  the 

defefls   already   dated   are  any  longer   applicable   to 

It. 

This  gentleman  analyzed  chemically  fome  fpecimeni 
^  mofs.  He  found  that  a  fmall  portion  of  Berkdiire 
jeat  of  great  hardnefs  exhibited,  when  pounded  in  a 
mortar  and  infufed  in  warm  water,  a  liquor  that  had 
ibme  flight  marks  of  acidity  by  teft  paper.  Gypfum 
and  fulphat  of  magneiia  appeared  to  exift  in  it.  A  pu« 
riiied  potafh  produced  an  abundant  precipitation  of  va- 
rious fubftances.  A  portion  of  this  peat  being  bumed« 
gave  forth  at  the  clofe  of  the  operation  a  fulphureous 
[inell  and  flame.  The  white  afhes,  after  fome  days, 
aflumcd  a  rufly  colour,  from  iron  contained  in  them. 
Being  waftied,  the  liquor  appeared  to  contain  fulphates 
of  lime,  magnefia,  alumine,  and  iron.  Black  hard  peat 
of  Swinridge  moor,  in  Ayrfliire,  when  burned,  gave 
brown  aflies  which  were  attracted  by  the  magnet.  Am 
infufion  of  them  in  water  exhibited  no  mark  of  acid  or 
of  alkali,  and  the  ingredients  contained  in  it  appeared 
to  be  the  fame  as  in  the  Berklhire  peat.  Foggy  or  yel- 
low peat  yielded  a  fmaller  quantity  of  afhes,  which  were 
white,  and  did  not  obey  the  magnet. 

Mofs  water  obtained  by  fqueezing  light  peats  con- 
laincd  gallic  acid  and  tanning  principle  m  great  quan- 
tities* 


frepantloD  titles.     Quicklime  appeared  to  be  the  moil  powerful 

%      ^    \i agent  in  precipitating  every  fubftance  from  the  mofs 

water,  and  in  rendering  mofs  a  compa6^  and  folid  (wh^ 

ftance;  a  fa£l  which,  as  will  be  afterwards  noticed^ 

has  been  fuccefsfully  taken  advantage  of  in  pra£tice. 

There  are  two  ways  in  which  a  traft  of  territory 
that  is  covered  by  mofs  may  be  reduced  under  the  do* 
minion  of  the  plough,  or  rendered  fit  for  the  purpofes 
of  s^culture.  The  one  confifts  of  altogether  remov* 
ing  the  mofly  fubftance,  or  the  whole  wrecks  of  the 
mofs  plants  that  have  been  accumulating  for  ages>  and 
endeavouring  thereafter  to  cultivate  the  fubfoiL  The 
other  mode  confifts  of  converting  the  fubftance  of  the 
mofs  into  vegetable  mould  fit  for  bearing  crops  of 
grain. 

The  firft  of  thefe  plans  has  been  adc^ted  with  re» 
gard  to  the  mofs  of  Kincardine;  and  the  other  has 
been  fuccefsfully  praftifed  by  Mr  Smith  of  Swinridge- 
muir,  in  Ayrfliire,  and  in  imitation  of  him  by  various 
other  perfons  in  different  dift rifts  of  the  country.  T* 
each  of  thefe  we  fhall  give  attention. 
Mofs  of  The  mofs   of  Kincardine   is  a  remarkable  traft  of 

I^movcdbyg^""^  in  the  ihire  of  Perth,  in  Scotland,  which  de- 
iuman  la-  fervcs  particular  notice,  both  as  a  topographical  curio- 
fity  or  fubjeft  of  natural  hiftory,  and  for  the  informa- 
tion, equally  uncommon  and  important,  which  it  af- 
fords, refpefting  agricultural  improvement,  and  the 
promotion  of  induftry  and  popularion. 

The  mofs  of  Kincardine  is  fitunted  in  the  parifh  of 
the  fame  name,  comprehended  between  the  rivers  Forth 
and  Tcith,  and  in  that  diftrift  of  Pertlifhire  called 
Monttith.  The  mofs  begins  about  a  mile  above  the 
confluence  of  thefe  rivers ;  from  thence  it  extends  in 

length 
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length  about  four  miles,  and  from  one  to  two  in  breaddi^  PrepwtiaA 
and  before  the  commencement  of  the  operations  (aai 
account  of  which  is  to  be  given),  comprehended  near 
aooo  Scots  acres,  of  which  about  1500  belong  to  the 
eftate  of  Blair  Drummond,  the  property  of  the  late 
Lord  Kaimes,  by  his  marriage  with  Mrs  Drummond  of 
Blair  Drummond. 

As  mofles  are  not  aU  of  the  fame  nature^  be^^ 
fore  entering  upon  the  improvements  made  in  Kincar- 
dine m(^,  it  will  be  proper  to  give  a  (hort  defcripticm 
of  that  mofs,  and  of  the  fuhjacent  foil  which  is  the  ob« 
jeft  of  thofe  improvements. 

Hie  mofs  lies  upon  a  field  of  clay,  which  is  a  comi« 
auation  of  thofe  rich  extenfive  fiats  in  the  neighbour- 
hood of  Falkirk  and  Stirling,  diftinguifhcd  by  the  name 
of  €mrfis.  This  clay,  which  is  one  uniform  homoge- 
iieous  mafs  finking  to  a  great  depth,  is  found  near  the 
furface,  confifts  of  different  colours,  and  is  difpofed  in 
layers.  The  uppennoil  is  gray ;  the  next  is  reddifh  \ 
and  the  loweft,  which  is  the  moft  fertile,  is  blue. 
Throi^h  the  whole  mafs  not  a  pebble  is  to  be  found. 
The  only  estraneous  bodies  it  contains  are  fear-fliellSf 
which  occur  in  all  the  varieties  peculiar  to  the  eaftera 
coafl  of  Scotland.  They  are  difpofed  fometimes  in 
beds,  fomerimes  fcattered  irregularly  at  different  depths. 
By  attending  to  thefe  circumfbin^s,  it  cannot  be 
doubted  that  the  fea  has  been  the  means  of  the  whole 
accumulation,  and  that  it  was  carried  on  in  a  gradual 
manner  by  the  ordinary  ebb  and  flow  of  the  tide. 
UpoB  any  other  fuppofitbn,  why  fhould  there  not  have 
been  a  congeries  of  all  the  different  materials  that  com- 
pofe  the  furface  of  the  furrounding  heights  ?  But  to 
whatever  caufe  the  origin  of  this  accumulation  of  clay 

1  may 
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Fteptrationmay  be  afcribed,  certain  it  is  that  no  foil  whatever  is 
V    J    Li  more  favourable  to  vegetation,  or  carries  more  abundant 
crops  of  every  kind. 

The  furface  of  the  clay,  which,  upon  the  retreat  of 
the  fea,  had  been  left  in  an  almoil  level  plane,  is  every- 
where  thickly   covered    with    trees,   chiefly  oak   and 
birch,  many  of  them  of  a  great  fize.     Thefe  trees  fecm 
to  have  been  the  firft  remarkable  produce  of  the  carfe ; 
and  it  is  probable  they  were  propagated  by  dilTemina* 
tion  from  the  furrounding  eminences.     They  are  found 
lying  in  all  dire£tions    befide  their  roots,  which  iUU 
continue  firm  in  the  ground  in  their  natural  pofition  i 
and  from  impreffions  (till  viiible,  it  is  evident  they  have 
been  cut  with  an  axe  or  fome  fimilar  inftrument.     For 
the  cutting  of  wood,  the  two  common  purpofes  are,  ci- 
ther to  apply  it  to  its  proper  ufe,  or  that  the  ground  it 
occupies  may  be  cultivated.     In  the  prefent  cafe,  how- 
ever, neither  of  thefe   ends  had  been  propofed,  fince 
the  trees,  by  being  left  juft  as  they  were  cut,  were  not 
only  entirely  loft,    but  the  ground   was  rendered  to- 
tally unfit  for  cultivation.     Hence   it  is  evident,  that 
the  downfal  of  this  wood   mull   be  afcril>jd  to   fome 
more  extraordinary  caufe  5  and  to  none  more  probably 
than  to  that  expedient,  which,  as  we  learn' from  Dion 
Caflius  and  other  hiftorians,  the  Romans  put  fo  exten- 
fively  in  pradtice  to  diflodge  from  their  forefts  the  an- 
cient inhabitants  of  the  Britifli   iflands,  as  already  ex- 
plained. 

This  hypothefis  acquires  no  fmall  degree  of  force 
from  a  circumftance  that  occurred  in  May  1768,  when 
a  large  round  veflcl  of  thin  brafs  and  curious  workman- 
fliip,  25  inches  in  diameter,  and  16  inches  in  height, 
was  difcovcred  upon  the  furface  of  the  clay  buried  un- 
2  der 
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^er  the  mofs.    This  vefTel,  found  upon  the  eftate  of  PrepanctiM 
John  Ramfay,  £fq.  of  Ochtertyre,  was  by  that  gentle-  r 

man  prefehted  to  the  Antiquarian  Society  of  Edinburgh; 
in  whofe  mufeum  it  remains  depofited  for  prefervation. 
And  in  a  lift  of  the  various  donations  prefented  to  that 
ibdety,  publiihed  by  them  in  1782,  it  is  there  denomi« 
■ated  a  Roman  camp  kettle. 

Betwen  the  clay  and  the  mofs  is  found  a  ilratum 
uie  inches  thick,  partly  dark  brown  and  partly  of  a 
colour  approaching  to  black.  This  is  a  vegetable 
mould,  accumulated  probably  by  the  plants  that  cover- 
ed the  ground  previous  to  the  growth  of  the  wood,  and 
by  leaves  from  the  trees  thereafter.  The  difference  of 
colour  muft  be  owing  to  a  difference  in  the  vegetable 
fabftances  that  compofe  it.  The  brown  mould  is  high- 
ly fertile  ;  the  other,  efpecially  in  a  dry  feaibn,  is  very 
unproductive.  The  crop  that  had  occupied  this  mould 
when  the  trees  were  felled  is  found  ftill  entire.  It  con- 
lifts  chiefly  of  heath ;  but  feveral  other  Oiialler  plants 
are  alfo  very  diftinguifhable. 

Immediately  above  this  ftratmn  lies  the  mofs,  to  the 
height,  upon  an  average,  of  feveh  feet.  It  is  com- 
pofed  of  different  vegetables  arranged  in  three  diftind 
ftrata.  Of  thefe  the  firft  is  three  feet  thick.  It  is  black 
and  heavy,  and  preferable  to  the  others  for  the  purpofe 
of  fuel.  It  coniifts  of  bent  grafs  (agro/Hs),  which  feems 
to  have  grown  up  luxuriantly  among  the  trees  after  they 
were  felled.  The  fecond  ftratum  alfo  is  three  feet  thick. 
k  b  compofed  of  various  kinds  of  moffes,  but  princi- 
pally of  bog-mofs  (fphagnum).  It  is  of  a  fallow  or  iron 
colour,  and  remarkably  elaftic.  It  is  commonly  called 
'vohite  peat ;  and  for  fuel  is  confidered  as  much  inferior 
to  that  above  mentioned.  The  third  ftratum  is  com- 
pofed 
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Piepsntiofi  pofed  of  heath  and  a  little  bent  grafs,  but  chiefly  of  tlie 
'  I  deciduous  parts  of  the  former.     It  is  about  a  foot  thick^ 
and  black. 

By  far  the  greateft  part  of  the  mofs  in  qaeftion  is» 
upon  an  average,  full  feven  feet  deep,  and  has  in  all  pro- 
bability lain  undiflurbed  fiiice  its  formation :  this  is  call- 
ed the  Hig/j  Mofs.  The  remainder,  called  the  Law 
Mofsy  lies  to  a  confiderable  breadth  around  the  extre- 
mities of  the  high  ;  and  is,  upon  an  average^  not  above 
three  feet  in  depth,  to  which  it  has  been  reduced  by  the 
digging  of  peats.  ^Fhefe  are  formed  of  that  ftratnm  of 
the  mofs  only  that  lies  four  feet  below  the  furface  and 
downwards ;  the  red  is  improper  for  the  purpofe^  and 
is  thrown  afide. 

Berore  the  introdudion  of  the  plan  which  is  now 
purfued,  two  methods  chiefly  were  employed  to  gain 
bnd  from  the  mofs.  ift,  The  furrounding  farmers 
marked  off  yearly  a  portion  of  the  low  mofs  next  to 
their  arable  land,  about  1 5  feet  broad.  Tliis  they  re- 
moved with  curtjj  and  fprcjd  upon  their  fields,  fomc 
acres  of  which  they  for  that  end  left  unfo>*Ti.  Here  it 
lay  till  May  or  June ;  when,  being  thoroughly  dry,  it 
was  burnt  to  aflies  to  I'enre  as  a  manure.  By  this  meanii 
they  added  to  their  farms  about  half  a  rood  of  land 
yearly.  But  this  plan  proved  unfuccefsful ;  for  by  the 
repeated  application  of  thefc  afhes,  the  foil  was  ren- 
dered fo  loofe  that  the  crops  generally  failed,  adly, 
Many  farmers  were  wont  to  trench  down  the  low  mofs 
and  to  cover  it  ftdr row  deep  with  clay  taken  out  of  the 
trench.  This,  though  commendable  as  an  attempt  to 
Improve,  proved  likcwife  an  unavailing  method  ;  be- 
caufe  in  a  dry  feafon  the  fupcrficial  covering  of  clay  re- 
tains fo  little  moiilure  tliat  tlic  crop  commonly  fails. 
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It  has  been  attempted  to  cover  the  mofs  Avith  day  Pr^f  ar^^ion 
brought  from  the  adjacent  grounds.     But  what  from »      I    '.i 
the  neceflary  impoverifhment  of  the  ground  from  which 
the  clay  was  carried,  and  the  foftnefs  of  the  mofs,  this 
Mras  foon  found  to  be  impraAicable. 

Draining  has  alfo  been  propofed  as  another  mode  of 
improvement;  and  it  muil  be  acknowledged,  that,  by 
means  of  divining,  many  moffes  have  been  converted 
both  into  arable  and  meadow  grounds,  which  in  the 
end  became  interefting  improvements.  But  in  a  mofs, 
fuch  as  that  of  Kincardine,  this  method  would  be  in- 
effefiual ;  as  for  fevcral  feet  deep  it  is  of  fuch  a  nature, 
tliat  upon  being  dried,  and  divided  into  parts,  it  would 
blow  with  the  wind  like  chaff;  and  when  tlirown  afide 
in  the  operation  of  digging  peats,  it  lies  for  years  with- 
out producing  a  iingle  vegetable,  except  only  a  few 
pbnts  of  forreU 

Hence  it  was  thought  evident,  that  all  attempts  to 
improve  this  mofs  muft  ever  prove  abortive  ;  and  that 
the  objeft  to  be  had  in  view  was  the  acquifition  of  the 
valuable  foil  lying  underneath  5  to  which  end  nothing 
Ms  was  requifite  than  the  total  removal  of  the  mofs. 

By  the  methods  above  defcribed  from   100  to  200 

acres  of  mofs  had  been  removed.     When  the  prefent 

plan  was  introduced,  there  iliil  remained  covered  with 

mofs  from  1300  to  1400  acres  of  carfe  clay — a  treafure 

for  which  it  muft  be  ever  interefting  to  dig.^* 

Iti  the  year  1 766  Lord  Kaimes  entered  into  pofTeflion 
of  the  eftate  of  Blair  Drummond.  Long  before  that  pe- 
''iod  he  was  well  acquainted  with  the  mofs,  and  often 
lamented  that  no  attempt  had  ever  been  made  to  turn  it 
to  advantage.  Many  different  plans  were  now  propofed; 
*t  length  it  was  refolved  to  attempt,  by  means  of  water 
Vol.  L  B  b  as 
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Preparation  ;;s  thc  moft  powerful  agent,  entirely  to  fweep  off  the 

»      y    -  whole  body  of  mofs. 

That  mofs  might  be  floated  in  water,  was  abundant- 
ly obvious  ;  but  to  find  water  in  fufficient  quantity  was 
difficult,  the  only  dream  at  hand  being  employed  to 
turn  a  com  mill.  Convinced  of  the  fuperior  confe- 
quence  of  dedicating  this  dream  to  the  purpofe  of  float*- 
ing  oflF  the  mofs.  Lord  Kaimcs  having  made  an  agree- 
ment with  the  tenant  who  farmed  the  mill,  and  the  te» 
nants  thirled  confenting  to  pay  the  rent,  he  immediately 
threw  down  the  mill,  and  applied  the  water  to  the  above 
purpofe. 

In  order  to  determine  the  bed  manner  of  conduc- 
ing the  operation,  workmen  were  now  employed  for 
a  confiderable  time  upon  the  low  mofs  both  by  the  day 
and  by  the  piece,  to  afccrtain  the  expence  for  which  a 
given  quantity  of  mofs  could  be  removed.  It  was  then 
agreed  to  operate  at  a  certain  rate  per  acre ;  and  in  this 
manner  feveral  acres  were  remo^'cd. 

But  this  was  to  be  a  very  expenfive  proccfs.  The 
ground  gained  might,  indeed,  be  afterwards  let  to  te- 
nants ;  but  every  acre  would  require  an  expenditure 
from  121.  to  15I.  before  it  could  be  ready  for  fowing; 
fo  that  thc  acquiHtion  of  the  whole,  computing  it  at  a 
medium  to  be  1350  acres,  would  fmk  a  capital  of  near- 
ly 20,oool.  derling. 

One  other  method  dill  remained  j  namely,  to  attempt 
letting  portions  of  the  mofs,  as  it  lay,  for  a  term  of 
years  fufficient  to  indemnify  tenants  for  the  expcnccs 
incurred  in  removing  it.  For  fome  time  both  thefr 
plans  were  adopted  5  but  feveral  reafons  made  the  latter 
preferable:  i.  The  quantity  of  water  to  be  had  wai 
fmall  I  and  being  alfo  uncertain,  it  was  very  inconre- 

oieni 
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i^eiit  for  an  undertaker  v  neither  were  there  any  houfesPr«l»nttoii 

of  Land. 


the  fpoe,  which  occafioned  a  great  lofs  of  time  in  v 
going  and  coming  :  but  when  a  man  fhould  live  upon 
die  fpot,  then  he  could  be  ready  to  feize  every  oppor- 
tunity, a.  The  mofs  was  an  ufelefs  wafte.  To  let  it 
to  tenants  would  increafe  the  population  of  the  eftate^ 
and  afford  to  a  number  of  induftrious  people  the 
means  of  making  to  themfelves  a  comfortable  liveli- 
hood. 

In  the  mean  time  it  was  determined,  till  as  many 
tenants  flumld  be  got  as  could  occupy  the  whole  water, 
to  carry  on  the  work  by  means  of  undertakers. 

But  before  proceeding  farther,  it  will  be  necciTary  to 
defcribe  the  manner  of  applying  water  to  the  purpofe  of 
floating  the  mofs. 

A  ftream  of  water  fufficient  to  turn  a  common  com- 
BiiU  will  carry  off  as  much  mofs  as  20  men  can  throw 
into  kf  provided  they  be  ftationcd  at  the  diftance  of 
100  yards  from  each  other.  The  firft  ftep  is  to  make 
in  the  clay,  alongfide  of  the  mofs,  a  drain  to  convey 
the  water :  and  for  this  operation  the  carfc  clay  below 
the  mofs  is  peculiarly  favourable,  being  perfectly  free 
from  ftones  and  all  other  extraneous  fubftances,  and  at 
the  fame  time,  when  moift,  flippery  as  foap  ;  fo  that  not 
only  is  it  eafily  dug,  but  its  lubricity  greatly  facilitates 
the  progrefs  of  the  water  when  loaded  with  mofs. 
The  dimenfions  proper  for  the  drain  are  found  to  bo 
two  feet  for  the  breadth  and  the  fame  for  the  depth. 
!f  fmaUer,  it  could  not  conveniently  receive  the  fpade^ 
fuls  of  mofs ;  if  larger,  the  water  would  efcape,  leav- 
ing the  mofs  behind.  The  drain  has  an  inclination 
of  one  foot  in  1 00  yards ;  the  more  regularly  this  in- 
chnation  is  obferved  throughout,  the  lefs  will  the  mofs 
B  b  a  be 
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Prtparation  be  liable  to  obftruGions  in  its  proffreis  with  the  tratet* 

of  Land.  '^     ® 

*i  y  ■■>  The  drain  being  formed,  the  operator  marks  off  to  a 
convenient  extent  alongfide  of  it  a  fe£lion  of  mois, 
ID  feet  broad;  the  greateft  diilance  from  which  he 
can  heave  his  fpadeful  into  the  drain.  This  he  re- 
peatedly does  till  the  entire  mafs  be  removed  down  to 
the  clay.  He  then  digs  a  new  drain  at  the  foot  of 
the  mofs  bank,  turns  the  water  into  it,  and  proceeds  as 
before,  leaving  the  mofs  to  purfuc  its  courfe  into  the 
river  Forth,  a  receptacle  equally  convenient  and  capa- 
cious $  upon  the  fortunate  fituation  of  which»  happily 
forming  for  feveral  miles  the  fouthem  boundary  of  the 
eilate,  without  the  interpofition  of  any  neighbouring 
proprietor,  depended  the  very  exiftence  of  the  whole 
operations. 

When  the    mofs    is   entirely  removed,    the  clay  is 
found  to  be  encumbered  with    the  roots  of    different 
kinds  of  trees  ftanding  in  it  as  they  grew,  often  very 
large :    their    trunks    alfo    are  frequently  found   lying 
befide  tliem.     All  thefe  the  tenants  remove,  often  with- 
great  labour.     In   the  courfe  of   their  operations  the]p" 
purpofely  leave  upon  the  clay  a  ftratum   of  mofs  fisc 
inches  thick.     This,  in  fpring,  when  the  feafon  offers, 
they  reduce  to  aflies,  which  in  a  great  meafure  enfures 
the  firft  crop.     The  ground  thus  cleared  is  turned  over, 
where  die  drynefs  admits,  with  a  plough,  and,  where 
too  foft,  with  a  fpade.      A  month's  expofure  to  the 
fun,  wind,    and  froft,  reduces  the  clay  to  a  powder, 
fitting  it  for  the  feed  in  March  and  April.     A  crop  of 
oats   is  the  firft,  which  feldom  fails  of  being  plentiful, 
yielding  from  eight  to  ten  bolls  after  one. 

In  the  year  1767  an  agreement  was  made  with  one 
tenant  for  a  portion  of  the  low  mofs.     This,  as  being 

the 
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the  firft  ftep  towards  the  intended  plan,  was  tlien  view-Prq)araiiom 
ed  as  a  confiderable  acquiiition.  The  fame  terms  agreed  *_« 

upon  with  this  tenant  have  ever  fmce  been  obferved 
with  all  the  reft.     They  are  as  follow  : 

The  tenant  holds  eight  acres  of  mofs  by  a  tack  of 
38  years ;  he  is  allowed  a  proper  quantity  of  timber, 
and  two  bolls  of  oatmeal  to  fupport  him  while  employ-? 
^  in  rearing  a  houfe^  the  firft  fevcn  years  he  pays  no 
rent ;  the  eighth  year  he  pays  one  merk  Scots  i  the 
ninth  year  two  merks ;  and  fo  on  with  the  addition  of 
Qne  merk  yearly  till  the  end  of  the  firft  19  years;  dur- 
ing the  laft  five  years  of  which  h^  alfo  pays  a  hen  year- 
ly. Upon  the  conimencement  of  the  fccond  19  yearsy 
He  begins  to  pay  a  yearly  rent  of  1  as.  for  each  acre  of 
land  cleared  from  mofs,  and  as.  6d.  for  each  acre  not; 
cleared)  alfo  two  hens  yearly :  A  low  rent  indeed  for 
lb  fine  a  foil  \  but  no  more  than  a  proper  reward  for 
his  laborious  exertions  in  acquiring  it. 

In  the  year  1 768  another  tenant  was  fettled.  Thefo 
two  were  tradefmen ;  to  whom  the  preference  was  al- 
ways given,  as  having  this  great  advantage  to  recom- 
mend them,  that  even  when  deprived  of  water  they 
need  never  want  employment.  The  motives  that  indu- 
ced thefc  people  to  become  fettlers  were,  i  ft,  The  pro- 
fpe£l  of  an  independent  eftablifliment  for  a  number  of 
years,  adly,  The  mofs  aflForded  them  great  abundance 
of  excellent  fuel  5  to  which  was  added  the  comfortable 
confideration,  that,  while  bufied  in  providing  that  ne- 
cefiary  article,  they  had  the  double  advantage  of  pro- 
moting, at  the  fame  time,  the  principal  objetl  of  their 
fettlement. 

Notwithftanding  thefe  inducements,  ftill  fettlers  of- 
fered flowly  :  to  which  two  circumltances  chiefly   con- 
B  b  3  tributc«l  ; 
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Freptfatiootribated :  ift»  The  whole  fiannert  furrottndsng  tlie  mob 
\  ^  '  I  threw  every  poffible  dbftmdlion  in  their  way.  zdly.  By 
people  of  all  denominations  the  fdieme  was  viewed  as 
a  chimerical  projeA,  and  became  a  common  topic  of 
ridicule.  The  plan,  however,  fupported  itfelf ;  and 
in  the  year  1769  five  more  tenants  agreed  for  eight 
acres  each  9  and  thus  56  acres  of  low  mois  were  dii^ 
pofed  of.  From  the  progrefs  made  by  theiirft  fettlers, 
and  the  addition  of  thefe,  the  obloquy  of  becoming 
a  mofs  tenant  gradually  became  lefs  regarded  |  to  that 
in  the  year  1772  two  more  were  added;  in  17731  threes 
and  in  1774,  one;  in  all  13:  which  difpofed  of  104 
acres ;  all  the  low  mofs  to  which  water  could  then  be 
conveyed.  As  water  is  the  main  fpring  of  the  opera- 
tion, every  tenant,  befides  the  attention  necefiry  to 
his  (hare  of  the  principal  dream,  colleded  water  by 
^  every  pofiible  means,  making  ditches  round  kit  por-  Z 
tion  of  the  mofs,  and  a  refervoir  therein  to  ictata  it  till 
wanted. 

The  tenants  in  tlie  low  mofs  having  now  began  to     — 
raife  good  crops,  in  the  year  1774  fevcral  perfons  of-     — 

fercd  to  take  poficflions  in  tlie  high  mofs,  upon  con 

dition  that  accefs  to  it  (hould  be  rendered  practicable.    — 
The  high  mofs  wanted  many  advantages  that  the  low 


pofleflcd.     To  the  low  mofs,  lying  contiguous  to  the 


furrounding  arable  lands,  the  accefs  was  tolerably  good^^ 

but  from  the  arable  lands  the  high  mofs  was  feparat 

ed  by  300  or  400  yards  of  the  low,  which,  even  to  ^^ 
man,  affords  but  indifTerent  footing,  and  to  horfes  i  2^ 
altogether  imprafticable.     Tlie  low  mofs  is  in  gener^hJ 
only  three  feet  deep;    the  high  mofs  is  from  fii  t-^D 
twelve  feet  in  depth. 
It  will  appear  at  firft  fight,  that  without  a  road  c^^ 

communicatiox:! 
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C(»mttunicatkm  the  high  mofs  muft  forever  have  proved  PrejMratioa 
unconquerable.    Without  delay,  tlierefore,  a  road  was    ^.  ^    [j 
opened  to  the  breadth  of  1 2  feet,  for  feveral  hundred 
yards  in  length,  by  floating  off  the  mofs  down  to  the 
clay. 

This  being  effe£led,  and  at  the  fame  time  an  opening 
^▼en  to  admit  water,  in  the  year  1775  twelve  tenants 
agreed  for  eight  acres  of  high  mofs  each.  In  confider* 
atioo  of  the  greater  depth  of  this  part  of  the  mofs,  it 
Mras  agreed,  that  during  the  firft  19  years  they  (hould 
pay  no  rent  j  but  for  the  fecond  19  years  the  terms  of 
a^greement  were  the  fame  as  thofe  made  with  the  tenants 
in  the  low  mofs.  To  tlie  above-mentioned  tenants 
every  degree  of  encpuragement  was  given;  as  upon 
dieir  fuccefs  depended,  in  a  great  meafure,  the  difpofal 
of  the  great  quantity  of  mofs  ftill  remaining.  But 
dieir  fuccefs,  however  problematical,  was  fuch,  that 
next  year,  1776,  fix  more  took  eight  acres  each;  in 
1777,  one;  in  1778,  four;  in  1779,  three;  in  1780^ 
one;  in  1781,  one;  in  1782,  one: — In  all,  including 
thofe  upon  the  low  mofs,  42  tenants,  occupying  336 
ncrcs* 

Though  for  fome  time  the  difpofal  of  the  high  mofs 
^rent  but  flowly  on,  it  was  not  for  want  of  tenants; 
but  the  number  of  operators  was  already  fufficient  for 
the  quantity  of  water ;  to  have  added  more  would  evi- 
dently have  been  imprudent. 

In  the  year  1783  Mr  Driunmond  entered  into  the  pof- 
feffion  of  the  eftate  of  Blair  Drummond,  and  went 
fully  into  the  plan  adopted  by  his  predeceflTor  for  fub- 
dtting  the  mofs.  At  this~  time  there  ftill  remained 
undiTpofed  of  about  1000  acres  of  high  mofs.  As 
'Vater  was  the  great  defideratum,  it  was  determined, 
B  b  4  ^« 
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PrepAiRtiofl  that  to  obtain  that  necefliiry  article  neither  tiams  aof 
^.-v^*^  ex  pence  ihoukl  be  wanting,  beeps  were  accordutgly 
takoQ  to  afcertain  in  what  niauner  it  might  be  procur- 
ed to  moil  advantage, 

Meanwhile,  to  prepare  for  new  tenants,  a  recoml 
road  parallel  to  the  former,  at  the  diflmce  of  half  i 
milej  wa^  i mm ed lately  begun  aud  cut,  with  what  ira- 
te r  could  be  got,  down  to  the  clay,  1 1  fetH  broad  and 
1670  yards  long  J  quite  acioCs  the  moi^.,  This  open- 
ing was  previously  necefliiry,  that  operators  might  get 
a  drain  formed  in  the  day  to  direct  the  water  ;  and  it 
was*  to  remain  as  a  road  tliat  was  abfolutely  iiecefiary, 
and  which  relieved  fettkra  from  an  eipence  they  were 
unable  to  fupport,  Thefe  preparations,  l}\e  progrefa 
of  the  former  tenants,  and  the  profpe£t  of  a  farther 
fupply  of  Mrater,  induced  10  more  %o  take  pofTeffions  in. 
the  year  1783:  in  the  year  1784,  18  more  took  pof- 
felBotis;  and  in  1785  no  fewer  than  27: — in  all  55 
tenants  in  three  years :  which  difpefed  of  440  acres 
more  of  the  high  mofs. 

As  the  introduction  of  an  additional  (Iream  to  the 
mofs  was  to  be  a  work  both  of  nicety  and  expence,  it: 
was  necefiary  to  proceed  with  caution.     For  this  reafon. 
feveral  engineers  were  employed  to  make  furyeys  and 
plans  of  the  different  modes  by  which  it  might  be  pro^ 
rured.      In  one  point  they  all  agreed,  that  the  propeir 
.   fource  for  furniihing  that  fupply  was  the  river  Teitlm^^ 
a  large  and  copious  ftream  that^  pafles  within  a  mile  o^ 
the  mofs  ;  but  various  modes  were  propofed  for  cffe£^— 
ing  that  purpofe. 

'  To  carry  a  ftream  from  the  river  by  a  cut  or  can^^a^l- 
into  the  mofs  was  found  to  he  impriufticable ;  and  N^^* 

Whitwor^J^ 
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Whitworth  *  gave  in  apian  of .  a  pumping  machine,  PrmsMiott 
which  he  was  of  opinion,  would  anfwer  the  purpofe  ex- 
tremely  welL 

Soon  after  this  Mr  George  Meikle  of  Alloa,  a  very 
ddlful  and  ingenious  millwright,  gave  in  a  model  of 
a  wheel  for  railing  water  entirely  of  a  new  conftruc« 
tion,  of  his  own  and  his  father's  invention  jointly. 
This  machine  is  fo  exceedingly  Ample,  and  a£ls  in  a 
manner  fo  eafy,  natural,  and  uniform,  that  a  common 
obferver  is  apt  to  undervalue  the  invention :  But  per-* 
fons  (killed  in  mechanics  view,  machinery  with  a  very 
different  eye ;  for  to  them  fimplicity  is  the  firft  recom« 
mendation  a  machine  can  poilefs.  Accordingly,  up- 
on feeing  the  model  fct  to  work,  Mr  Whitworth, 
with  that  candour  and  liberality  of  mind  that  gene^ 
rally  accompany  genius  and  knowledge,  not  only  gave 
it  the  greateil  praife,  but  declared  that,  for  the  pur- 
fK>fe  required,  it  was  fuperior  to  the  machine  recom- 
mended by  himfelf,  and  advifed  it  to  be  adopted  with- 
out hefitation. 

The  better  to  explain  this  machine,  two  iketches  are 
annexed,  to  the  firft  of  which  the  following  letters  re- 
fer. The  explanation  of  the  fecond  will  be  found  up- 
on the  iketch. 

/I,  Sluice  through  which  is  admitted  tlie  water. :  that  puteXXZ. 
moves  the  wheel. 

tf  b^  Two  fluices  tlirough  whidi  is  admitted  the 
water  raifed  by  the  wheel. 


*  This  gcntietnan  'a  as  iupcrintentlant  of  the  London  water  work^ 
and  an  engineer  of  great  reputation  in  England,  -lit  ^.as  fcvcral  year* 
CinpIo)cJ  ir.  Scotland  in  comnlrtin":  the  grciit  v"}.ndi. 


^ 
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•Wp^»^"  r,  r>  A  part  of  one  of  two  wooden  trougfis  an  J  m 
^  I  tf  1-^  aperture  in  the  wa1t|  throfugh  whieh  the  »bcve  «rat«r  b 
conveyed  into  tltc  buckets.  [The  other  trough  is  hid 
bj  two  ft  one  walls  tliat  fupport  the  wheel,] 

d,  di  dy  Buckets,  cf  which  80  are  arranged  on  eacl^ 
fide  of  the  arms  of  tl^  wheel  =  160*  * 

^,  i*5  ^,  A  cifterHj  into  whidi  the  water  railed  by  the 
buckets  is  difch;jrged, 

fi  ffff  Wooden  barrel  pipes,  througli  which  th« 
water  defcends  from  the  ciftem  under  ground  to  avoid 
tlie  high  road  from  Stirling,  and  tlie  pdvate  approack 
to  the  houfe* 

Sketch  fecond  eontatiH  t  plan  of  the  cifterrii  and  ex- 
it ihits  tlie  marmer  m  which  tlie  water  is   filled  into  th* 

bikfcetsi.'^^  -'-••'  ■ '  v^^-y  *  ■ 

lh«^iilKfier%f  tfef^^^^^w^  to  ^  e^tKliitti^i  of  die 
fldiri-b6sMi'tst^Sfei?ti  the  kngtb  of  itbe  ioat-boardt 
i^'feidt*  T^^%he!el  Makes  ti^ly  feat  revoluMtis^ 
flS^^^^finr'^Meh  tiiii^k  dtfckurges  into  the  ciftem 
40  lidgfheads  of  water.  But  this  is  not  all  the  wheel 
fS^ca^^flltt^  of  f^dMing ;  for  by  federal  acoirate  trials 
bf  4ifdK^  W^Hi^rrtK  and  Meikto,  in  die  nrfidt  of 
'iM^ih^^Hcme^^f^^  they  perfedly  agree^}^ 
it  was  found  that  the  wheel  was  able  to  lift  no  ie(s  than 
({4^{id(^<^<f^^i>er-Btffiiite ;  but  that  die  diameter  of  die 
pipes  through  which  the  water  defcends  from  die  ci'^ 
flefrn  woiild  not  iAiiAt  a  greater  quantity  thaa  what 
they  already  receive. 

'  ^  (To  a  perfon  at  all  converfant  in  hydraulics,  the  re- 
feinblance  of  thb  to  the  Pcrfian  wheel  muft  be  obvious  s. 
#iid  Indeed  it  is  probable,  that  from  die  Perfian  wheel 
ifcefirft  idea  of 'this  machine  was  derived.  Biift  admit* 
ting  this,  ftill  the  fuperiority  of  the  prefent  wheel  is, 

I  ]» 
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k|  moft  refpefis,  fo  confpicuous,  as  to  entitle  it  to  little  Prcpwttio^ 
lefs  praife  than  the  firft  invention.  For,  ift.  In  thcv 
Periun  wheel,  the  buckets  being  all  moveable,  muH:  be 
conftantly  going  out  of  order :  In  this  wheel  they  are 
all  immoveable,  confequcntly  never  c:in  be  out  of  order. 
idly,  Inftead  of  lifting  the  water  from  the  bottom 
of  the  fall,  as  in  the  Pcrfian  wheel,  this  wheel  lifts  it 
from  tlic  top  of  the  fall,  being  from  four  or  five  feet 
higher ;  by  which  means  fome  additional  power  is  gain- 
ed. 3dly,  By  means  of  the  three  fluices  (<? ,  and  *,  i, 
fig.  I.)  in  whatever  fituation  the  river  may  be,  the 
quantity  of  the  water  to  be  raifed  is  fo  nicely  adjufted 
to  Aat  of  the  moving  power,  as  conftantly  to  preferve 
die  wheel  in  a  fteady  and  equable  motion.  In  Ihort, 
as  a  regulator  is  to  a  watch,  lb  are  thefe  fluices  to  thia 
wheel,  whofe  movements  would  otfierwrife  be  fo  various, 
as  fometimes  to  carry  the  water  clear  over  the  ciftem, 
femetimes  to  drop  it  entirely  behind,  but  fcldom  fo  as 
fully  to  difcharge  the  whole  contents  of  the  buckets  into 
the  ciftem. 

It  is  however  but  candid  to  remark,  that  this  machine 
labours  under  a  fmall  defedt,  which  did  not  efcape  the 
obfenration  of  Mr  Wliitworth ;  namely,  that. by  raifing 
the  water  about  ^i  ^^^^  higher  than  the  ciftern  where 
it  is  ultimately  delivered,  a  fmall  degree  of  power  is 
loft.  To  this,  indeed,  he  propofed  a  remedy  ;  but  can- 
didly confefTed,  that  as  it  would  render  the  machine 
fidmewhat  more  complex,  and  would  alfo  increafe  the 
iridion,  ,he  thought  it  more  advifable  to  keep  it  in  its 
prefent  ftate.  At  the  fame  time  he  juftly  obferved, 
that  as  the  ftream  by  which  the  wheel  is  moved  is  at 
^U  times  copious  and  powerful,  the  fmall  lofs  of  power 

occalioncd 
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toonoccafioncd  by  the  above  circumftancc  was  of  little  or 

oCUnd.  .,  ' 

\     ^      '  no  avail. 

This  ftream  is  detached  from  the  Teith  at  the  place 
where  that  river  approaches  neareft  to  the  mofs.  The 
furface  of  the  latter  is  about  1 5  feet  higher  than  that 
of  the  former  •,  the  cifteni  is  therefore  placed  1 7  feet 
above  the  furface  of  the  ftream  fo  as  to  leave  a  decli- 
Yity  fufBcient  to  deliver  the  water  upon  the  furface  of 
the  mofs. 

The  pipes  through  which  the  water  defcends  from 
the  ciftem  are  compofed  of  wooden  barrels  hooped  with 
iron>  4  feet  long  and  18  inches  in  diameter  within. 

la  thefc  pipes9  having  been  conveyed  under  ground 
for  354  yards  from  the  ciilem,  the  water  at  once  emer- 
ges into  an  open  aquedad.  This  aqueduct,  which  was 
formed  according  to  a  plan  by  Mr  Wliitworth,  is  con- 
ilru£led  wholly  of  earth  or  clay  \  and  in  order  to  keep 
the  water  on  a  level  with  the  furface  of  tlie  mofs,  it  is 
for  nearly  two  thirds  of  its  courfe  elevated  from  8  to 
10  feet  above  the  level  of  the  adjacent  grounds  ;  the 
bale  being  40  feet  broad,  tlie  lummit  1 8  feet,  and  the 
water  courfe  1  o  feet  broad.  It  commences  at  the  ter- 
mination of  the  pipes ;  from  wheace  extending  above 
1400  yards,  it  diichargcs  the  witer  into  •  canal  formed 
for  its  reception  on  the  furfjce  of  the  mofs- 

For  raifing  the  water  to  this  height,  there  were  two 
reafons  :  ill,  That  not  only  where  it  was  delivered  on 
the  uiofs,  but  e\-en  after  being  conveyed  to  the  moft 
dillart  comers,  it  might  llill  ret.iin  fuiBcient  power  to 
tranfport  tlie  mofs  to  the  river  Fonh.  2dly,  That  re- 
ler>oirs  of  a  futEcient  height  mig!*t  be  formed  in  the 
mofs  to  retain  the  watcr  delivered  during  the  night. 

In  confequence  of  Mr  \Vhitworth'>   advice,  a  con- 

traci 
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tt7L&  was  entered  into  with  Mr  Meikle  in  fpring  1 787  ;  Prcfwinrtlo 
and  by  the  end  of  Oftober  in  that  year,  the  wheel. .  "^  ^""^' 
pipes,  and  aqueduf^,  were  all  completely  finifhed  )  and 
what,  in  fo  complex  and  extenfive  an  undertaking,  is 
by  no  means  common,  the  xli/Ferent  branches  of  the 
work  were  fo  completely  executed,  and  fo  happily  ad- 
jiifted  to  each  other,  that  upon  trial  the  cffcCt  anfwered 
the  moft  fanguine  cxpcdations.  The  total  expence  ex- 
ceeded loool.  (lerltng. 

To  induce  the  proprietor  to  embark  in  this  under* 
taking,  the  mofs  tenants  had  of  their  own  accord  pre* 
inoufly  come  under  a  formal  engagement  to  pay  the 
intereil  of  any  fum  that  might  be  expended  in  procur- 
ing a  fupply  of  water.  But  he  was  determined  they 
fliould  not  enjoy  by  halves  the  fweets  of  this  long 
wiflied  for  acquifition.  With  a  view,  therefore,  not 
only  to  reward  their  pad  induflry,  but  to  roufe  them 
to  future  exertions,  he  at  once  fct  them  free  from 
their  engagement  j  nor  has  any  intereil  ^ever  been  de- 
manded. 

This  new  fupply  was  a  moft  acceptable  boon  to  the 
mofs  tenants.  In  order  to  make  an  equitable  diftribu- 
tion,  the  water  raifed  through  the  day  was  allotted 
to  one  dirifion  of  operators  5  that  raifed  during  the 
night  to  another.  To  retain  the  latter,  a  canal  was 
formed,  extending  almoft  three  miles  through  the  cen- 
tre of  the  mofs.  From  place  to  place  along  the  fides 
arc  inferted  fluices  to  admit  water  to  tlie  refervoius  of 
the  poflcflbrs ;  each  fluice^  having  an  aperture  propor- 
tioned to  the  number  of  operators  to  be  fupplied  from 
the  refervoir  which  it  fills.  For  tlie  water  raifed  through 
the  day  no  refervoirs  are  necefl'ary  ;  as  it  is  immediate- 
ly ufed  by  the  divifion  to  which  it  is  allotted. 

Tins 
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Ikepuratton  This  additional  (tream>  though  highly  beneficial,  yet 
^.  _  ^  _f  U  not  more  than  fuificient  to  keep  40  men  at  ccmftant 
work.  But  fuch  a  quantity  as  would  give  conftant 
work  is  not  necefTary :  the  operators  muft-  be  often 
employed  in  making  and  repairing  their  drains,  grub* 
bing  up  roots  of  trees,  &c. ;  fo  that  a  quantity  fuffi* 
cient  to  give  five  or  fix  hours  work  per  day  to  the 
whole  inhabitants  is  as  much  as  would  be  wanted. 
But  as  the  quantity  procured  was  ftill  infufficient  for 
this  purpofe,  a  fmall  dream  that  defcended  from  the 
higher  grounds  was  diverted  from  its  courfe  and  brought 
into  the  mois.  From  want  of  level  this  ftream  could 
not  be  delivered  to  the  greateft  advantage ;  namely,  up- 
on the  furface  of  the  mofs.  Yet  by  making,  at  a  con- 
fiderable  expence,  a  drain  half  a  mile  long,  and  a  rtfer- 
voir  for  the  night  water,  it  was  rendered  of  much  im- 
portance :  and  during  the  whole  winter  months,  as 
well  as  in  fummer,  after  every  fall  of  rain,  it  kept  15 
perfons  fully  employed. 

In  the  year  1787,  two  more  tenants  agreed  for 
eight  acres  each;  in  1788,  four;  in  1789,  eight;  in 
1790,  four  tenants,  all  agreed  for  the  fame  number  of 
acres. 

The  whole  mofs  was  now  difpofed  of,  except  that 
part  called  F/ow  Mofs^  which  comprehends  about  400 
acres.  Here  it  is  twice  the  ufual  breadth,  fo  fluid  that 
3  pole  may  be  thrud  with  one  hand  to  the  bottom ; 
aiid  the  interior  part,  for  near  a  mile  broad,  is  three 
feet  above  the  level  of  all  the  reft  of  the  mofs.  Hi- 
therto the  many  and  various  difficulties  that  prcfcnted 
themfelves  had  been  overcome  by  perfevcrance  and  ex- 
pence.  But  here  the  extraordinary  elevation  of  the 
niorafs,  joined  to  its  great  fluidity,  fcemed  to  exclude 
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iiH  poffibility  of  admitting  a  ftream  of  water;  and P^pantm 
k  was  the  general  opinion   that  the  mofs  operations  v.«i« 
liad  now  arriTed  at  their  ne  plus  ultra^  and  that  this 
oiorafs  was  doomed  to  remain  a  nuifance  for  ages  to 
come. 

Bat  the  proprietor  had  now  advanced  fo  far  that  be> 
could  not  fubmit  to  retreat :  and  he  confidered  himfelf 
as,  in  (bme  meafure,  pledged  to  the  country  for  the 
completion  6f  this  undertaking.  To  detail  the  va- 
rious meth6ds  pradiifed  to  introduce  a  ftream  of  water 
into  that  morafs,  would  prove  tedious.  It  is  fufficient 
to  fay,  that  after  a  thoufand  unfuccelsful  efforts,  at- 
tended with  much  trouble  and  confideraUe  expence, 
die  point  at  lad  was  gained,  and  a  ftream  of  water  was 
brought  in,  and  carried  fairly  acrois  the  centre  of  the 
niorafs. 

The  greateft  obftacle  was  now  indeed  overcome; 
Vut  ftiU  another  remained  of  no  fmall  moment,  namely, 
the  difcouragcment  given  to  fettlers  from  the  total  im- 
poffibility  of  ereding  habitations  upon  the  furface  of 
this  morafs.  To  find  a  remedy  for  this  evil  was  diffi- 
cult. Happily  a  refource  at  laft  occurred.  This  was 
to  bargain  with  a  certain  number  of  the  old  tenants, 
whofe  habitations  were  neareft^  to  take  leaies  of  por- 
tions of  the  morafs.  But  as  fome  additional  aid  was 
Iiere  neceHary,  it  was  agreed  that  lal.  fterling  fliould 
be  gradually  advanced  to  each  tenant  till  he  fhould  ac- 
compliih  the  clearing  of  an  acre,  for  which  he  or  his 
fuccefibr  is  bound  to  pay  12s.  of  yearly  rent,  equal  to 
five  per  cent,  upon  the  fum  advanced.  When  this  point 
Ihall  be  gained,  they  are  bound  to  difpofe,  as  moft  a- 
greeable  to  thcmfelves,  either  of  their  old  or  of  their 

new 
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B^pwm^flnfiew  pofteHion  i  for  whicit,  wlien  once  ait  acre  U  clear-" 
^    '  -  cdt  purchafcr»  will  not  be  wanting* 

In  confcqiieiice  of  the  above  aTran^em€nt,  derinp 
the  year  17^1  no  fewer  than  35  of  the  o!d  tcna^^ft 
agreed,  upon  the  farefud  cpmtltion,'^  for  eight  acrci 
each  of  tlie  Sow  mof^  Thus  iioo  acres  afc  imw 
dlfpofeJ  iif  to  1 1  5  ten.mts.  Bui  when  thcfc  35  tcnaots 
fhill  each  have  cleared  their  acre,  then»  aci:ording  to 
n^cmcntt  35  additionsil  tctomit  will  f}>cocUly  be  ^^ 
quired  1  and  tJie  mofn  will  then  contain  m  all  150  fi- 

Ta  the  Icafea  nt  firft  granted  to  the  tcnantB  m  ih^ 
klgh  iDofS)  it  was  afterwards  determined  to  mdd  a.  fur- 
ther period  of  tg  years  (making  in  at!  57  yeaTs)>  during 
ilWch^they  are  to  pay  one  guinea  per  acre  ;  a  rent  not 
greater  than  the  land  is  worth  even  at  prefent,  but 
greatly  below  its  probable  value  at  that  diftant  period. 
Tliisi  it  is  hoped,  will  prove  to  the  tenants  a  fufficient 
mcitement  to  continue  their  operations  till  their  pofTef- 
fions  are  completely  cleared  from  mofs. 
*  Having  now  gone  through,  in  detail,  the  whole  pro- 
grefs  of  the  colony  for  many  years  after  its  firft  fettle* 
ment  in  the  year  1767,  it  ftill  remains  to  take  agene* 
ral  view  of  the  effects  produced  by  that  eftabltihment.  ' 

For  feveral  years,  at  firft,  the  water  was  ufed  chiefly 
to  carry  off  mofs,  iii  the  forming  of  new  roads,  and 
preparing  refervoirs ;  which  confiderably  retarded  the 
principal  objed,  of  gaining  land.  Neverthelefs  there 
have  been  cleared  full  300  acres  of  excellent  land,  pro* 
ducing  wheat,  barley,  oats,  and  clover,  yielding  from 
fix  to  twelve  bolls  after  one. 

From  the  nature  of  the  undertaking,  there  is  good 
reafon  to  fuppofe  tliat  the  operations  will  yearly  ad- 
vance 
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▼ante  widi  greater  rapidity ;  efpecially  as  the  greater  Preparation 
number  of  the  fettlers  have  only  of  late  begun  to  ope*  <  ■  ^  '  < 
rate.  Many,  befides  maintaining  their  families  other- 
wife  by  occafional  employments,  have  in  the  high 
mofs  cleared  in  a  year  one  rood  of  land ;  fomc  have 
cleared  two,  fome  three  roods,  and  in  the  low  mofs  an 
acre. 

It  was  a  remark  often  made",  even  by  pcrfons  of  fome 
obfervation,  that  by  colle£ling  together  fuch  a  num- 
ber of  people,  ELincardine  would  be  overftocked ;  and 
the  confequence  would  be  their  becomhig  a  burden  on 
the  parifh :  for  as  the  bulk  of  them  were  labourers  not 
bred  to  any  trade,  and  poflefTed  of  little  ftock,  it  was 
forefeen,  that,  for  fome  time,  they  could  not  afford 
to  confine  themfelves  folcly  to  the  mofs,  from  which 
the  return  muft  be  flow ;  but  behoved,  for  immediate 
fubCftence,  to  work  for  daily  hire.  Happily  thefe  pre- 
dictions have  proved  entirely  groundlefs ;  for  fuch  is 
the  growing  demand  for  hands  in  tliis  country,  that 
not  only  do  the  whole  of  thefe  people  find  employment 
whenever  they  choofe  to  look  for  it,  but  their  wages 
liave  been  yearly  increafmg  from  the  time  of  their  firft 
cftablifliment.  In  iliort,  they  have  proved  to  the 
comer  where  they  arc  fet  down  a  mod  ufeful  nurfery 
of  labourers ;  and  thofe  very  farmers  who,  at  firft,  fo 
itrongly  oppofed  their  fettlement,  now  fly  to  them  as 
a  fure  refource  for  every  purpofe  of  agriculture.  Still 
they  confider  the  mofs  operations  as  their  principal 
bufinefs ;  none  pay  them  fo  well ;  and  when  they  do 
leave  it  to  earn  a  little  money,  they  return  with  cheer- 
fulnefs  to  their  proper  employment.  Many  of  them 
^ready  raifc  large  quantities  of  grain,  and  have  no 
^ccafion  to  go  off  to  other  work ;  which  will  foon  be 
VoL^  I,  C  g  tlie 
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Their  original  flock j  inclectJt 
jl.  afid  fome  had  not  even 
loL;  but  what  was  vratitingm  Hock  w;is  compenfated 
by  mduAry. 

Of  ihe  whole  inhabi taints  fuU  nine-tenths  are  Htgh^ 
landers^  from  die  neighbouring  p^riihes  of  CaHandcr, 
Btilquhidder,  &c,  i  a  fober,  frugal ^  2nd  induflTioiis 
people,  wlio,  inured  to  haidihips  in  their  own  coumry, 
are  peculiarly  qualified  to  encounter  fo  arduous  an  un- 
dertaking. From  this  circumftance,  t00|  arifes  a  veiy 
happy  confequencc^  that  weanog  a  different  garb  and 
(peaking  a  diflerent  language  from  the  people  amongft 
whom  they  are  fettled  1  they  confider  themfelves  in  a 
manner  as  one  family  tranfported  to  a  foreign  land: 
and  hence  upon  all  occafions  of  di£Bculty,  they  ily 
with  alacrity  to  each  others  relief.  Neither  ought  it 
to  be  forgotten,  that,  from  their  firit  fettlement  to 
the  prefent  day,  not  a  fingle  inftance  has  occurred  a« 
mongft  them  of  theft,  bad  neighbourhood,  or  of  any 
other  mifdemeanour,  that  required  the  interpofition  of 
the  civil  magiftrate.  Nor,  however  poor  in  circum* 
ftances^  has  any  one  of  them  ever  (looped  to  folicit  af- 
Cftance  from  the  funds  of  the  pari(h  appropriated  to 
that  purpofe. 

Though  few  of  the  tenants  etitered  with  a  large 
(lock,  one  only  has  been  obliged  to  leave  the  mofs 
from  incapacity  to  proceed.  Many  indeed  have  fpent 
their  fmall  (locks,  and  even  run  a  little  in  debt :  but 
in  this  cafe  they  have  been  permitted  to  fell  their  tacks 
upon  the  following  conditions :  id,  That  the  purchafcr 
fhall  be  a  good  man ;  idly.  That  tlie  feller  (hall  take 
another  poflTeffion.  By  this  manoeuvre  a  new  inhabit- 
ant is  gained ;  while  the  old  one,  relieved  from  debt, 

.     and 
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and  aided  by  paft  experience,  recommences  his  opcra^  Pwi^«J^<» 
tions  with  double  fpirit  upon  a  new  pofleilion.    The  < 
monied  man  again  has  at  once  a  houfe  and  a  piece  of 
ground,    the  want  of  which  chiefly  ftartled  new  be- 
ginners. 

Some  have  even  made  a  kind  of  trade  of  felling  i 
infomuch,  that  from  the  year  1774  to  the  year  j  792,  no 
fewer  than  fifty  fales  took  place,  producing  in  all 
the  fum  of  849I.  fterling.  This  proved  from  time  to 
time  a  moil  feafonable  recruit  to  the  colony,  and.  gave 
new  vigour  and  fpirits  to  the  whole. 

The  number  of  the  fettlers  is  produ£live  of  an  ex- 
cellent ef[e&  ;  that  although  fome  are  generally  abfent, 
enough  ftill  remain  to  occupy  the  water  conftantly. 
In  a  favourable  day,  there  may  be  feen  hundreds,  men, 
women,  and  children,  labouring  with  the  utmoft  aili- 
duity.  The  women  declare  they  can  make  more  by 
working  at  the  mofs  than  at  their  wheel ;  and  fuch  is 
the  general  attachment  to  that  employment,  that  they 
have  frequently  been  difcovered  working  by  moonlight. 

Another  happy  confequence  arifmg  from  their  num- . 
bers  is  the  great  quantity  of  mofs  they  confume  for 
fuel.  There  are  in  all  115  families.  Each  family  re- 
quires at  an  average  10  dargues  *  of  peats  yearly. 
Each  dargue  uncovers  a  fpace  equal  to  10  fquare  yards 
of  clay  :  fo  that,  by  calling  peats,  the  mofs  tenants  gun 
yearly  about  6  roods  of  land. 

The  advantage,  too,  of  providing  their  fuel  with  fo 

little  trouble,  is  very  great.    They  require  yearly  11 50 

C  c  2  dargues 

•  A  dargue  (or  darg)  of  peats,  is  the  quantity  that  one  man  can 
caft  and  two  can  wheel  io  a  day  to  the  field  where  they  ft  fptead  out 
to  dnr. 


,^i^  vucncB  ov 


.  ..  -^^li^giigg  tif  piitt;  vkich, at  etch  daigne  whtft  dried 
.^N^^^HlrfttMLftidBiA  bvalMd  at  five  flitUhigSi  aie  worth  aSyL 
IQI«  ftiriifi  a  fiun  which  otherwife  niiift  haw  been 
eaptttdaA  oa  ^  prime  coft  and  carriage  of  coals.— 
JBAany  of  them  caft  peats  for  £de  $  and  looL  worth  are 
^wadydtfpoM  of  in  the  town  of  Stirfing,  the  viHage  of 

Thoogh  mob  work  be  laborious,  it  is  at  the  fame 
lino  amiiing.  The  operator  moves  the  mofs  fire  fcet 
oatf  at  a  medium;  and  the  water,  like  carta  in  other 
cafiM»  carrying  it  off  as  faft  as  it  is  thrown  in^  excites 
him  to  aftirity.  Still  he  muft  fubmit  to  be  wet  from 
morning  to  night.  But  habit  reconciles  him  to  this 
iaoonvenience  i  while  his  houfe  and  arable  land  fin  Ms 
eye  and  cheer  his  mind.  Nor  is  it  found  diat  the 
health  of  the  inhabitants  b  in  the  fmalleft  dq;ree  in- 
jured either  by  die  nature  of  the  work  or  the  yidnity  of 
the  mofs. 

The  quantity  of  mofs  that  one  man  can  more  in  a 
day  is  furprifing  i  when  he  meets  with  no  intemiptioni 
feidom  Icfs   than  48  cubic  yards,  each  weighing  90 
ftones.    The  weight,  then,  of  mofs  moved  per  day  is- 
no  Icfs  than  4320  ftones.     A  cubic  prd  is  moved  i 
the  water,  and  of  courfe  carried  into  die  river ! 
for  one  farthing.     It  follows,  that  the  expcnce  of  mov— — 

ing  48  cubic  yards  is  one  (hilling.     But  the  fame  quan 

tity  moved  to  the  fame  diftance  by  carts  would  coft  2 — ^ 
thillings.  Hence  the  advantage  derived  from  the  pofli  — • 
bility  of  floating  mofs  in  water,  and^the  great  importancr^^ 
of  having  water  for  that  purpofe. 

The  mofs,  when  contrafted  with  the  rich  lands  fuK'— 
roundinjv,  appeared,  efpccially  before  die  improver- 
mrntSi  a  very  dreary  fpot;  one  wide  unvaried  wiJcf, 

total/j 
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totsdly  ttntirodo&ive»  unfit  even  to  ftfmifii  fuilenancePreparstiiux 
to  any  animal^  except  here  and  there  a  few  wretched  <—   ^     „» 
ftraggiing  iheep.     Befides^  it  entirely  cut  off  all  con- 
nexion betwixt  the  farms  on  either  fide ;  among  which  • 
no  iiitercourfe  was  pra&icable  but  by  a  circuit  of  feve« 
ral  miles. 

The  fcene  was  foon  greatly  changed.  The  follow- 
ii^  are  the  numbers  of  the  inhabitants  who  feme  years 
Tigp  refided  in  the  mofs  1  alfo  of  their  cows  and  horfes, 
and  of  the  acres  gained  by  them  from  the  mo&s  together 
^rith  their  produce^ 

Men  -                 •             115 

Women  -              -           113 

Boys  -                 -                 199 

Girls  -                 -             193 

Total  620 

Number  of  cows,  at  leaft,              -  115 

Ditto  of  horfes  and  carts             -         •  34 

Ditto  of  acres  cleared  from  mofs  -  300 

The  produce  in  bolls  cannot  be  exaflly  afcertained ; 
but,  confidering  the  goodnefs  of  the  foilj^  may  be  fairly 
ftated  at  eight  bolls  per  acre.     lade  2400  boils. 

As  oats  are  the  (laple  commodity,  the  calculation 
fliall  be  confined  to  that  grain*  According  to  the  fiars 
of  Stirlingihire,  crop  1790,  carfe  oats  are  valued  at 
14s.  per  boll.  Ittdt  2400  bolls  at  14s.  is  1680I.  Of 
late  this  price  has  at  times  been  doubled. 

A  tra£l  of  ground  fo  confiderable,  formerly  a  nui* 

fance  to  the  country,  thus  converted  into  a  fertile  field 

filled  with  inhabitants,  comfortable  and  happy,  cannot 

(uvely  be  furvcyed  with  an  eye  of  indifierence  by  any 

C  c  3  perfon 
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Fr^twationperfon  whofe  mind  b  at  all  fufcgpiihfc  ef  feefing  or  of 
f  public  fpirit. 

An  excellent  gravelled  road,  20  feet  wide  and  a 
mile  and  a  half  long,  is  noir  carried  fue  aorofs  the 
mofs.     By  this  means,  in  die  firft  pbce,  a  fliort  and 
eafy  intercourfe  is  eftablifhed  bcf  eai  two  confider* 
able  parts  of  the  eftate,  fonnerljr  as  fittle  conneded  as  if 
feparated  by  a  lake  or  an  anii  of  the  fia.     Secondly, 
The  inhabitants  of  the  mots,  to  whom,  hidierto^  all 
paflfage  with  carts  or  horfes  was  iflE^iaffHc^rfe  for  at 
lead   one  half  of  the  year,  haie  oow  obtuned  the 
i'flcntial  advantage  of  being  able,  widi  eafe,  to  tranf- 
port  all  the  different  commodities  at  every  feafon  of 
the  year.     This  road  was  entirely  formed  by  die  hands 
of  the  mofs  tenants,  and  gravelled  by  dieir  own  carts 
and  horfes :    a  work  whidi,   it  win  not  be  doubted, 
th(?y  performed  with  much  alacrity;  when  it  b  con- 
fidercd  that,  to  the  profpecl  of  procuring  a  laftiiig  and 
material  benefit  to  themfelves,  there  was  joined  the 
additional  inducement  of  receiving  an  immediate  fup- 
ply  of  money,  the  whole  being  done  at  the  proprietor's 
fx  pence. 

'I'he  pofleflions  are  laid  oflF  in  die  manner  bcft  fitted 
for  the  operations ;  and  are  divided  by  lanes  running 
m  (Iraight  lines  parallel  to  eadi  other.  Firallel  to  thcfe 
d^'Ain  the  drains  are  carried;  and  this  ftrught  direction 
^(riMtly  facilitates  the  progrefs  of  die  water  widi  its  load 
of  rtiofd.  Upon  the  bank  of  mofs  frootii^  die  lanes,  the 
/iperation  of  floating  is  begun;  and  twenty  or  diirty  people 
h4V«?  been  fometimes  feen  heavii^  roo&  into  the  fame 
duin.  'lliat  the  water  might  be  tlie  more  conveniently 
applied,  the  lanes  include  between  them  the  breadth  of 
I  An  poflKHons  only.     The  new  boufes  are  erecled  upon 

each 
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tach  fide  of  thcfe  lanes  at  the  diftanee  of  loo  yards  P^*»^"» 

of  Land. 

from  each  other.  ^  *  '  y.    # 

Before  the  formation  of  lanes  and  roads,  and  while 
yet  no  ground  was  cleared,  the  firft  fettlers  were  obli- 
ged to  ere£l  their  houfes  upon  the  furface  of  the  mofs. 
Its  foftnefs  denied  all  accefs  to  ftones ;  which,  at  any 
fate,  are  at  fuch  a  diftanee  as  would  render  them  too 
cipcnfive.  Settlers,  therefore,  were  obliged  to  con- 
ftm^  their  houfes  of  other  materials.  :  Upon  the  low 
mob  there  is  found  for  this  purpofe  great  plenty  of  fod 
or  tnrf,  which  accordingly  the  tenants  ufe  for  the  walls 
€£  their  houfes.  For  the  mdenefs  of  the  fabric  nature 
in  fome  meafure  compenfates,  by  overfpreading  the 
ovtfide  with  a  luxuriant  coating  of  headi  and  other  moor- 
Uh  plants,  which  have  a  very  piflurefque  appearance. 

But  upon  the  high  mofs  there  b  no  fod  to  be  found. 
There  the  tenant  muft  go  difibrently  to  work.  Hav- 
ing chofen  a  proper  fituation  for  his  houfe,  he  firft  digs 
four  trenches  down  to  the  clay,  fo  as  to  feparate  from 
the  reft  of  the  mofs  a  folid  mafs,  containing  an  oblong 
Tcflangular  area,  fufficiently  large  for  hts  intended 
houfe.  This  being  done,  he  then  fcoops  out  the  mid- 
dle of  the  mafs,  leaving  on  all  fides  the  thickncfs  of 
three  feet  for  walls  ^  over  which  he  throws  a  roof,  fuch 
as  that  by  which  other  cottages  are  commonly  covered. 

Upon  the  fofteft  parts  of  the  mofs,  even  thefe  walls 

cannot  be  obtained.     In  fuch  places  the  houfes  are 

built  with  peat  dug  out  of  the  mofs,  and  clofely  com- 

prefled  together  while  in  a  humid  ftate  *.     It  is  nccef- 

C  c  4  fary 

*  This  does  not  fi]>ply  to  the  morafs,  upon  the  furface  of  which,  it  has 
ifttwij  b^cn  obfcnred,  i^  is  impoflible  to  ^rodl  houfes  in  any  (hape , 
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Drmiauonfary  even  to  lay  upon  the  furface  a  pbtform  of  boaids 
to  prevent  the  walls  from  finking;  which  they  have  frc^ 
quently  4one  when  that  precaution  was  negleded.  Af- 
ter all,  to  (tamp  with  the  foot  will  (h^ke  the  whole  &• 
brie  as  well  as  the  mofs  for  fifty  yards  around.  This, 
at  firft,  ftanled  the  peo-.le  a  good  deal ;  but  cufiom 
foon  rendered  it  familiar^ 

The  colonifls  have  now  made  confiderable  advance* 
ment  in  rearing  better  habitations  for  their  amifort 
and  convenience.  Their  huts  of  turf  are  b«i  tempo- 
rary lodgings.  As  foon  as  they  have  cleared  a  litde 
ground,  they  build  houfes  of  brick :  when  the  pfoprie- 
tor  a  fecond  time  furnifhes  them  with  timber  gratis. 
It  has  alfo  been  found  neceflary  to  relieve  them  entirely 
from  the  payment  of  the  burdcnfome  tax  upon  bricks ; 
9  tax  which  furely  was  never  intended  to  fall  on  fuch 
poor  indudrious  adventurers ;  and  which,  without  this 
atriilance,  would  have  proved  a  moil  e£^e£tual  bar  to 
^e  employment  of  thcfe  materials. 

There  are  now  erected  in  the  mofs  69  brick  houfes,.^^ 

fubftantially  built  with    lime.     The   total  expence  a 

mounted  to  1033I.  fterling.  And  it  is  a  very  comfort- 
able  circumftance,   that    tlic    money    expended    upoi 1 

thefe  houfes  is  moiUy  kept  in  circulation  among  the=g^ 
inhabitants  themfelves  ;  for  as  a  number  of  them  lur^^^ 
learned   not   only  to   manufacture    but    alfo  to  buiii^^ 

bricks,  and  as  others  who  have  horfes  and  carts  fui ^- 

niih  tlie  carriage  of  lime  and  coals,  they  thus  intec 

change  forvices  with  each  other. 

With  a  view  to  excite  the  exertion  of  the  coloniil  — ^'i 
the  following  premiums  were  alfo  offered:  1.  TI  ^0 
the  perlbn  who  fliall  in  the  fpace  of  one  year  remo  ■■'^ 
the  grcatell  Quantity  of  mofs  down  to  the  clay,  aplou^?^ 
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•of  the  beft  conftru£lion.  2.  To  the  perfon  who  fhall  Pr^pnriiMtt 
remove  the  next  greateil  quantity,  a  pair  of  harrows  of  *  ^  'j 
the  beft  kind.  3.  For  the  next  greateft  quantity,  a 
fpade  of  the  beft  kind,  and  lolb.  of  red  clover  feed. 
But  as  thefe  premiums,  if  contefted  for  by  the  whole  in-^ 
babitants,  could  reach  but  a  very  few  of  the  number, 
they  were  dierefore  divided  into  fix  diftri£is  according 
to  their  iituation  ;  and  the  abov6  premiums  were  offered 
to  each  diftrid. 

The  eftablifhment  of  this  colony  was  no  doubt  at* 
tended  with  a  very  confiderable  ihare  of  expence  and 
difficulty;  for  the  undertaking  was  altogether  new, 
and  there  were  many  prejudices  againft  it,  which  it 
was  neceflary  to  overcome.  At  the  fame  time  it  was 
aoMe  and  interefting :  it  was  to  make  a  valuable  addi* 
tioii  to  private  property :  it  was  to  increafe  the  popu- 
lation of  the  country,  and  to  give  bread  to  a  number 
of  people ;  many  of  whom  having  been  turned  out  of 
their  farms  and  cottaries  in  the  Highlands,  might  other- 
wife,  by  emigration,  have  been  loft  to  their  country ; 
and  that  too  at  a  time  when,  owing  to  the  great  en- 
largement of  farms,  depopulation  prevails  but  too 
mudi  even  in  the  low  countries.  And  it  was  to  add 
to  the  arable  lands  of  the  kingdom,  making  many 
thoufand  boUs  of  grain  to  grow  where  none  ever  grew 
before. 

Thefe  ronfiderations  have  hitherto  preponderated 
with  the  proprietors  againft  the  various  obftacles  tha4 
prefent  themfelves  to  the  execution  of  fo  cxtenfive  an 
undertaking.  Should  their  example  tend  in  any  de- 
gree to  ftimulate  others,  who  both  in  Scotland  and  in 
England  poffefs  much  ground  equally  ufelcfs  to  the 
^Ountry>  to  commence  fimilar  improvements,  it  would 

be 
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f»efianitionBe  a  mod  grateful  coofideratum  fupemUed  to  t&e 
i_    ^    *  •  pleafure  already  arifuig  from  the  progrefs  of  the  infant 
colony. 

On  account  of  the  importance  of  the  fubjed,  ve 
have  here  inferted  the  above  detail,  which  was  written 
feme  years  ago,  of  the  improvements  carried  on  in  the 
nlbfs  of  Kincardine,  conmionly  called  Mpp  Fimmders^ 
B4xt  after  all,  it  will  probably  hereafter  be  thMight,  that 
the  great  efforts  of  ingenuity,  and  of  perfercriiy  in-> 
d!u(lryy  which  were  requifite  in  the  above  Ofwiticm, 
might  ail  have  been  avoided,  and  the  work  orach  eafier 
performed,  bad  the  art  been  found  out  of  oonverting 
mofs  into  ftuitful  foil,  according  to  the  plan  piaAified^ 
and  nndottbtedly  brought  to  great  perfection  in  Ayr«f 
Aire,  by  the  gentleman  already  mentioned,  Joha  Smithy 
9|^Bith*s  £fq^  o£  Swinridge  muic,  near  Beith«  On  9  part  rf  a 
nproving  mofe  in  this  gentleman's  property,  a  quantity  of  lime 
had  been  fpread  in  confequence  of  the  miring  of  fome 
carts  in  wet  weather  -|  to  relieve  which,  their  load  was 
laid  over  the  ground  \vk  their  neighbourhood,  though 
this  was  accounted  at  that  period  an  abfurd  operation, 
as  it  was  believed  that  lime  would  have  the  efie&  of 
confuming  and  rendering  mofTy  ground  ufelefe  (or  ever. 
The  proprietor,  Mr  Smith,  was  then  in  the  army,  to- 
wards the  clofe  of  the  American  war»  On  returning 
home  the  fucceeding  fummer,  and  being  informed  of 
the  accident,  he  was  furprifed  to  find  thai  as  good  ^ 
crop  grew  upon  the  patch  of  mo&,  on  which  the  lime 
had  been  fcattered,  as  upon  another  fpot  that  had  been 
pared  and  bumcti,  in  confequence  of  iaftmAions  that 
he  had  tranfmitted  home  for  that  purpofe,  from  having 
perufed  fome  treatifes  in  which  burning  of  mofs  was  re* 
commended.    He  alfo  renurked,  that  upon  the  place* 

which 


which  had  neither  been  bumcd  nor  limed,  nothing  l^«»dMi 

grew,  and 'that  the  crop  upon  the  burned  foil  was  in*4      ^     s 

ferior  to  that  where  the  lime  had  been  laid,  being  al- 

moft  choked  with  forrel.     Mr  Smith  purfued  the  hint 

thus  obtained :   He  reclaimed  by  means  of  lime  every 

portion  of  mofs  in  his  own  poffeffion,  and  having  fatif- 

fied  his  tenants  of  the  utility  of  the  pradlicc,  he  allowed  ^ 

them  to  dig  limeftone  gratis,  and  gave  them  the  refufe 

of  his  coal  at  prime  coft  to  bum  it.     Thus,  in  a  (hoit 

time^  every  part  of  the  mofs  upon  his  eftate  was  redu^ 

ced  under  cultivation,  and  rendered  highly  valuable. 

When  Mr  Smith  began  his  operations,  he  met  the 
fate  of  innovators  in  agriculture,  that  is,  he  was  ridi- 
culed by  all  his  neighbours.  His  fuccefs,  however,  aft 
length  made  fome  converts,  and  though  the  new  fyftem 
at  firft  advanced  flowly,  it  was  at  laft  univerfally  appro- 
ved of,  and  extcnfively  imitated.  The  refult  has  been, 
that  what  was  once  the  word  land  in  the  country,  is 
now  become  the  mod  produ£live  and  fertile. 

The  following  is  a  concife  ftatement  of  Mr  Smith's 
pra^iice,  and  confequently  of  the  Ayrfliire  praftice,  ^ 
adually  converting  mofs  into  vegetable  mould,  capa- 
ble of  bearing  rich  crops  of  com,  hay,  potatoes,  &a 
which  we  (hall  give  in  the  words  of  Mr  Headrick  *• 

«  I.  When  they  enter  upon  the  improvement  of  a 
mofs  in  its  natural  ftate,  the  firft  thing  to  be  done  is, 
to  mark  and  cut  main  or  mafter  drains,  eight  feet  in 
width,  by  four  and  a  half  in  depth,  and  declining  to 
two  and  a  half  at  bottom;  thefe  coft  is.  per  fall  of 
fix  Scots  ells.     In  fome  inftances,  it  will  be  found  ne- 

ceffarjr 

*  Xl9mmunUations  to  tht  Btari  of  AgrlcMlturt^  vol.  il. 
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i*»«p«»«tHHicciEiry  to  cut  thofe  dnuns  niudi  deeper,  coiiitqucBt!^ 
I  At  A  gteater  expence.  Thefe  drains  almoft  in.  ewery  in- 
tbinee  din  by^^  and  are  fa  cooduded^  as  to  dlTide  the 
field,  into  regular  and  proper  endofures.  They  always 
make  it  a  ruie  to  iiniQi  off  as  much  of  a  drain  as  diey 
Kivc  broken  up,  before  they  leave  it  at  night;  becaBie» 
if  a  part  is  left  dug»  fuppofe  half  way,  the  oozing  of 
water  from  tlie  fides  would  render  the  bottom  (b  foft^ 
that  they  could  neitlier  ftand  upon  it  nor  Hft  it  with 
die  fpade.  When  the  mofs  is  fi>  very  (oft,  that  tBe 
pr\'fiure  of  what  is  thrown  out  of  the  drain  may  caufe 
its  tides  to  fall  in  agaixt^  they  throw  die  dodt  from  the 
drain  a  confiderable  way  back,  and  fbmetiiBes  have  a 
man  to  throw  them  dill  furtfier  hack,  by  a  fpade  or  dte 
hand  i  for  this  reafon  too>  they  always  throw  die  fta^T 
taken  from  a  drain  as  equally  as  poflihie  on  each  fide  of 
xU  In  digging  the  drains,  the  workmen  ftand  upon 
unalt  boards  to  prevent  tliem  from  finking,  aikl  move 
tliem-  forward  as  the  work  advances. 

•<  Wlien  the  mofe  lies  in  a  hollow,  with  only  one 
outiet,  it  is  neceflary  to  lead  up  a  drain,  fo  as  to  Ici 
tJie  water  pafe  this  outlet)  and  then  €X>ndtt£l  it  along 
die  lowed  or  wetted  part  of  the  mofs  :  this  middk 
drain  is  aftcru-ards  floped,  and  the  duff  thrown  back 
into  the  hollows  that  may  occur ;  upon  it  the  ridgCN 
arc  made  to  tenninate  on  each  fide,  while  a  ring  dnin, 
fWrving  the  purpofe  of  a  fence,  is  dirown  round  the 
mofs  at  tlie  line  wliere  the  rifing  ground  commences. 
This  can  generally  be  fo  managed  as  to  divide  the  moii 
into  a  fquare  field,  Univing  draight  lines  for  the  lidcs  ot 
die  contiguous  fields,  llie  ring  drain  intercepts  tlit* 
furfacc  water  from  the  higher  grounds,  and  comlucis  it 
iuto  the  lower  part  of  the  ouUct,  wliilc  the  floped  dni!> 

a 


ia  the  centre  teteives  tnd  difcharges  all  the  water  tl»tl^epa«ttl«i 
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fws  upon  the  mots. 

After  the  mofs  coUapfes  in  confeqmence  of  Ihnlng 
mud  cnlture,  it  is  often  necelTary  to  dean  out  thefe 
drains  a  fecond  time»  and  to  dig  them  to  a  greater 
deptk :  their  fides  become  at  laft  like  a  wall  of  peat, 
which  few  animalf  will  venture  to  pafs. 

<*  ft.  The  drains  being  thus  -completedy  they  mark 
<mt  the  ridges,  either  with  a  long  ftrlng  or  with  three 
poles  ^et  in  a  line.  Mr  Smith  has  tried  feveral  breadths 
^  ridges,  but  now  gives  a  decided  preference  to  Aofc 
that  are  feven  yards  in  breadth.  The  ridges  are  form- 
ed widi  the  fpade  in  the  following  manner :  In  the  cen« 
ere  of  each  intended  ridge,  a  fpace  of  abont  two  feet  li% 
idlowed  to  remain  untouched ;  on  each  fide  of  that  fpace 
a  finrrow  is  opened,  which  is  turned  over  fo  as  com*^ 
pletely  to  cover  that  fpace,  like  what  is  called  veerhig 
tytfeermg  of  a  gathered  ridge ;  the  work,  thus  begun, 
is  continned  by  cutting  furrows  with  the  fpade,  anci 
tumiiig  them  over  from  end  to«nd  of  the  ridge  on  eacli 
Sde,  until  they  arrive  at  the  divifion  furrows.  The 
^eadth  of  the  dices  thus  cut,  may  be  about  1 2  inches, 
und  each  piece  is  made  as  long  as  it  may  fuit  to  turn 
ever :  the  ridge  when  finished,  has  the  appearance  of 
Jiaving  been  done  with  a  plough.  The  divifion  furrow 
is  two  feet  in  breadth,  which  if  necefiTary  to  draw  off 
fuperfluous  water,  is  partly  cut  and  thrown  upon  the 
fides,  or  into  hollows  in  the  ridges  on  each  Gde.  The 
depth  of  the  divifion  furrows  is  regulated  by  chrcum- 
ftances  fo  as  not  to  lay  the  ridges  at  firft  too  dry,  but 
at  the  fame  time,  to  bleed,  as  it  were,  the  mofs,  and 
coadu<St  the  fuperfluous  water  into  the  mafter  drains. 

^  3.  TTie  next  operation  is  to*  top-drefs  the  ridge*; 
I  with 
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^■ywgw  ^Mi  Un^  The  fooner  this  U  done  after  the  rMge§  aie 
i  fooaedt  die  hetter.    When  the  moia,  appears  dry,  ex- 
pgrieocrf  £Mrmen  throw  on  the  linie>  but  do  not  ckao 
•lit   ^  dirifioa  funows  until  die   enfuing  wimer. 
men  it  it  Ibaked  in  water,  they  dean  the  dirifion 
fiinows  a&  loon  as  the  Ume  is  ready,  and  after  the  wa- 
ter has  nin  off  apply  the  lime  inunediatdy.    It  is  of 
|;^eit  ianponanoe  to  haje  the  lime  applied  while  tbe 
mo&  is  ftill  moift,  and  the  lime  in  m  caoftic  a  ftate  as 
pofihfe.    For  this  purpofe,  they  hare  dbe  Isne  con- 
veyed firom  the  kiln  in  parcels,  iaked  and  hid  on  as 
£iil  as  the  ridges  are  formed.   -Bang  dropped  firom 
carts,  and  flaked  at  the  neareft  aiypfihlr  ftatioo,  it  is 
carried  to  the  mo(s  by  two  men  on  E^  handbanowii 
having  a  hopper  and  bottom  of  thin  boaids,  and  dim 
spread  mth  (horels  as  equally  as  poffiMe.    Dving  the 
firft  and  fecond  years,  the  cn^  is  generally  carried  off 
in  the  fame  way.    In  fome  places  where  a  mo(s  is  co- 
vered with  coarfe  herbage,  and  acceiSble  by  carts  is 
dry  weather,  I  faw  them  give  a  good  dofe  of  lime  to 
the  mofs  before  it  was  turned  up  with  the  fpade,  asd 
another  after  the  ridges  were  formed.    It  is  furprifiog 
how  quickly  they  execute  thefe  opentions  with  tbe 
handbarrows.    In  other  places  where  coarfe  boards  can 
be  procured,  they  by  a  line  of  them  along  the  crown  of 
a  ridge,  and  convey  the  lime  upon  them  in  whed- 
banows. 

**  The  proportion  of  lime  allowed  to  the  acre  is  T^ 
riotts,  being  from  three  to  eight  chalders.  Improvers 
are  much  lefs  fparing  of  this  ingredient  now  than  for- 
merly, and  much  greater  proportions  have  been  ap- 
plied with  good  efieA.  Suppoie  lao  bolls,  or  4^^ 
Winchefter  bttihels»  of  flaked  or  powdered  lime  allowed 

to 
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40s. ;  ajid  thus  the  reader  may  be  enabled  to  calculate  ^  * 
the  expence  of  lime  in  this  diltrict  at  every  given  pro* 
{jortioia ;  But  mc^  of  the  farmers  here  burn  lime  for 
themf elves  in  vaft  kilns  of  fod,  and  think  they  have  it 
much  cheaper  tlmn  It  could  be  get  from  a  fale  kiln-  In 
niany^  places^  Umeilone  abounds  (o  much|  that  boufesy 
Fences,  and  roads  are  conftru^ed  with  it  |  and  when  m 
farmer  bums  the  lime  Hone  %vithia  his  premifest  he  apt 
lead  faves  the  expence  of  carriage. 

*'  In  fome  cafes,  after  the  limellone  is  laid  on,  thef 
go  over  the  ground  with  hoes,  or  widi  fpadcs^  hacking 
mnd  mangling  the  clods,  and  mixing  the  lime  more 
completely  with  the  fuperficial  foil ;  but  where  there 
is  much  to  da,  and  hands  are  fcarce,  tlicy  never  think 
of  thefe  operations^ 

"  4,  The  field  tlius  prepared  Is  ready  16  receive  the 
feed*  which  h  fown  at  the  proper  feafon  whether  it  be 
nrrf  or  dry,  and  harrowed  in  with  a  fmall  harrow  drawn 
by  two  men.  Four  men  will  with  eafe  harrow  at  Itsdt 
five  or  fix  tood^  per  day,  two  and  two  dragging  die 
harrow  by  turns,  and  two  breaking  and  dividing  the 
mould  with  fpades*  When  the  hme  has  been  applied 
early  the  preceding  fummcr,  a  good  crop  of  oats  may 
generally  be  expe£led ;  but  if  it  has  been  recently  ap^ 
plied j  the  iirlt  crop  of  oats  frequently  mifgive^  as  tlie 
Ucne  has  $iot  time  to  (^mbine  with  the  mofs,  and  form 
k  into  a  foil. 

**  The  early  Dutch  or  Polifh  oats  are  always  prefer- 
red by  mofs  improver i,  as  the  common  Scots  or  late 
«m£s  are  too  apt  to  run  into  firaw,  ami  lodge  before  liie 
grain  arrives  at  maturity.  The  fame  proportion  of 
^jgAJB  aliowed  per  acre  that  is  taXual  in  other  places, 
'  The 
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BrepAntioaThe  great  defideratum  is,  to  procuie  plantt  wUdi  will 

^      g    '  ,1  throw  up  a  fufficient  quantity  of  iKibagey  ib  as  to  (hidd 

the  furf ace  from  the  winds  and  fiin's  nySy  and  dms  to 

keep  it  moift  during  the  firft  fnnuner  after  a  mofii  is 

icclaifflcd. 

This  defideratum  b  effeffaialiy  fupplied  fay  the  po« 
tato,  which  thrives  wfcll  on  mofs  at  ail  timest  whether 
recently  opened  up  and  limed,  or  at  any  fitliiie  period 
of  its  cultivation ;  only  it  requires  a  proportimi  of  ftabls 
dung.  It  is  now  become  the  general  praftice  in  Ayr- 
ihire,  to  plant  potatoes  on  thofe  mofles  wUch  have 
been  but  recently  turned  up  and  limed  i  and  where 
dung  can  be  procured,  it  is  generally  the  fiift  crop  on 
all  their  mofles. 

^  The  method  of  phnting  potatoes,  whether  thcf 
be  the  firft  crop  or  fuccecd  tlie  firft  crop  of  oats,  is  bf 
lazy  beds.  If  they  be  the  firft  crop,  the  mofs  haring 
been  delved  into  ridges,  and  limed  as  before  dirededt 
{paces  of  from  five  to  fix  feet  in  breadth  are  marked 
out  acrofs  the  ridges,  having  intervals  of  about  tvo 
fcet»  from  which  the  mofs  is  taken  to  cover  the  feis. 
rhefe  fpaces  or  beds  are  covered  over  with  a  thin^r> 
^w:  of  dung,  laid  upon  the  furface  of  the  lime  at  the 
rate  of  about  fixtcen  tons  to  the  Scots  acre.  The  cut- 
tings of  the  potatoes  are  laid  or  placed  opon  the  faid 
beds,  about  ten  or  twelve  inches  afunder;  and  the 
whole  are  covered  over  with  moffe,  taken  from  the  in- 
T-'n-als  which  arc  thus  converted  into  ditches,  to  be 
followed  by  aiK^thcr  covering  about  the  time  the  po* 
tato  plants  begin  to  make  their  appearance,  the  cover- 
ing in  the  whole  amounting  to  about  four  or  6ve 
inches  ;  at  tlie  fame  time  the  dirifion  furrows  are  clean- 
«*d  out  to  cover  tlie  fers  that  are  contiguous  to  them. 
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Tic  whole  field  is  thus  divided  into  fpaces  or  lazy  beds,  Prepanition 
like  a  chequered  board.  During  fummer,  they  cut  the  <  ■  ^^  < 
fiiofs  with  hoes,  and  draw  it  up  a  little  towards  the 
fiems  of  the  plants.  Few  weeds  appear,  except  what 
are  conveyed  by  the  dung«  This  is  the  pradJice  univer- 
fally  followed  when  potatoes  are  planted  on  mofs  for 
the  firft  time ;  but  after  the  mofs  is  finely  pulverized 
and  reduced,  they  either  plant  them  in  rows  acrofs  the 
ridges,  or  plant  and  drefs  them  with  the  plough  in  the 
ufual  manner. 

^  Potatoes  planted  as  the  firft  crop  never  mifgive, 
and  they  are  the  beft  and  moft  certain  method  at  once 
to  reclaim  a  mofs,  not  owing  fo  much  perhaps  to  the 
dung  aiding  the  putrid  fermentation  which  the  lime 
has  already  excited,  as  to  their  roots  pufliing  and  divid- 
ing the  mofs,  while  their  leaves  ihelter  it  from  the  fun, 
caufe  a  ftagnation  of  air,  and  thus  keep  it  in  that  de- 
gree of  moifture  which  is  moft  favourable  to  the  a£tion 
of  lime  upon  mofs.  The  practice  of  making  potatoes 
the  firft  crop  is  now  univerfally  followed,  in  fo  far  as 
the  farmers  can  command  dung.  The  produce  is  from 
40  to  60  bolls  per  acre,  the  potato  meafure  being  eight 
Winchefter  buihels  a  little  heaped  to  tlie  boll.  Mofles 
that  are  fully  reclaimed  yield  from  60  to  70  bolls  of  po- 
tatoes at  an  average,  and  in  fome  places  where  manui'cs 
are  abundant,  they  have  been  known  to  yield  from  80 
to  1 00  bolls  per  acre,  of  the  above  meafure. 

"  Mr  Smith  is  about  to  try  yams  upon  his  mofles, 
from  the  opinion  that  prevails  among  fome  of  the  Mid- 
Lothian  farmers,  where  this  plant  is  much  cultivated, 
that  they  require  little  or  no  dung,  and  that  the  fupe- 
rior  breadth  of  their  leaves  will  prove  more  favourable 
than  thofe  of  potatoes,  for  Iheltcring  the  ground. 

Vol..  I.  D  d  « When 


4lA  PRACTICE  OF 

Ftvpantioa  «  When  the  potato  crop  is  removed,  the  ridges  art 
<  ^  1  again  put  into  their  original  form ;  in  doing  which, 
care  b  uken  to  prefcrve  the  mould  that  is  acquired  up- 
permoft  ;  this  is  done  by  moving  the  fubfurrow  on  each 
fide  with  a  (Irong  fpade,  half  way  into  the  intermedi-* 
ate  ditch  from  which  the  lazy  beds  were  covered,  and 
fcattering  the  mould  equally  over  the  whole  furface. 
This  operation  cofts  i8s.  per  acre.  It  is  not  eafy  to 
calculate  the  expence  of  planting  the  potatoes,  forming 
the  lazy  beds,  Sec.  as  this  is  feldom  executed  by  con- 
tract ;  but  the  lazy  beds  being  thus  reduced,  die  land 
is  ready  for  a  crop  of  com. 

<<  Though  a  crop  of  oats  frequently  mifgives  upon 
mols  that  has  been  but  recently  limed,  yet  in  other 
cafes,  when  the  lime  has  lain  feveral  months  upon  the 
land,  it  proves  a  good  crop,  and  is  fufficient  to  cover 
all  the  expence  with  a  little  profit.  The  crops  of  fuc- 
ceeding  years  are  fufficient  to  afford  from  their  draw 
putrefcent  manure  for  fuch  land  in  order  that  it  may 
be  cleaned  with  potatoes,  and  prepared  for  gnfs 
feeds. 

«  But  after  potatoes  of  the  firft  year,  with  the  flight 
operation  of  reducing  the  lazy  beds,  from  lo  to  12  bolls 
of  oats  are  at  an  average  produced  per  acre.  The  oats 
are  excellent,  and  yield  from  1 8  to  20  pecks  of  roeal 
per  boll ;  they  would  fell  upon  the  ground  for  lol.  or 
1 2I.  per  acre.  The  ground  continues  to  yield  oats  of 
the  fame  quality  for  feveral  years,  without  any  apparent 
diminution  of  fertility,  and  without  receiving  any  adiii- 
tional  manure  :  the  only  apparent  bar  to  the  continuance 
of  this  crop  is,  the  foil  becoming  gralTy.  When  the 
grafs  begins  to  contend  with  the  crop  for  pre-eminence, 
the  land  is  thrown  into  pafture,  and  would  let  ever  air- 
ier 
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ter  111  that  ftate  at  from  20s.  to  258.  per  acre.     Dalfies,  P«pwratioii 
white  clover,  &c.  &c.  now  fpring  up  in  moiTeSy  where  v .    y   .'..i 
their  exiftence  was  never  before  fufpeSed  ;  at  the  fame 
time,  thiilles  and  other  weeds  for  fome  time  infeft  the 
pafture. 

**  The  better  pra£iice  is,  to  take  another  crop  of  po» 
tatoes  with  a  little  dung  and  lime,  and  give  it  a  trench-- 
delving,  to  bury  the  weeds  and  bring  up  new  foil ;  af- 
ter the  potatoes  to  fow  barley  and  grafs  feeds. 

«*  Rye-grafs  is  univerfally  fown  here,  and  it  attains 
amazing  perfedion  upon  mofs  properly  prepared;  along 
with  this,  white  and  yellow  clover  are  fometimes  fown, 
and  thrive  remarkably  well.  Red  clover  has  been 
tried,  but  did  not  fucceed,  and  is  hence  discredited 
for  mofs-lands  :  perhaps  it  may  have  been  unjuftly  cen- 
fured,  becaufe  it  is  certain  that  the  feafons  in  which 
it  was  tried,  proved  very  unfavourable  to  red  clover  in 
ail  parts  of  the  country,  mod  of  it  having  died  during 
winter. 

<<  5.  We  have  already  defcribed  the  levelling  of  the 
lazy  beds.  All  future  delvings  of  the  mofs  are  per- 
formed from  one  end  of  the  ridge  to  the  other ;  by  this 
method  the  flices  that  had  been  cut  and  turned  over  in 
the  firft  operation  of  forming  the  ridge,  are  again  cut 
acrofs,  and  conftantly  reduced  into  fmaller  pieces,  till 
they  moulder  into  earth. 

"  The  expence  of  delving  a  mofs  for  the  firft  time, 
where  the  furface  is  tolerably  fmooth,  is  24d.  per  fall, 
or  il.  13s.  4d.  per  Scots  acre;  but  where  inequalities 
occur,  which  muft  be  thrown  down  by  the  fpade  into 
hollows,  it  cofts  about  2I.  per  acre.  If  there  be  emi- 
nences, which  muft  be  removed  into  hollows  by  wheel- 
barrows running  upon  boards,  the  firft  expence  is  great- 
D  d  2        *  er 
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PrcfraratJoDer  according  to  chcumftances.  The  fecond  dehimgf 
'  }  where  potatoes  have  not  interrened,  cofts  from  iL  to 
iL  6s.  per  Scots  acre,  the  divifion  fiirrows  being  at  the 
fame  time  cleaned  out.  The  third  dehring  and  clean- 
ing of  the  divifion  furrows  cofts  iL  per  acre  ;  but  the 
mofs  is  now  fo  friable,  that  it  may  be  wrought  with  the 
the  greateft  eafe  and  rapidity.  At  the  above  rates,  an 
ordinary  workman  will  earn  is.  dd.  per  day,  and  an 
able  and  experienced  one,  from  that  to  as.  6d.  per  day 
They  ufe  a  ftrong  fpade,  edged  with  fteel,  and  hare  al- 
ways a  gritftone  near  them  for  fharpening  die  fpade. 
In  the  evenings  they  repair  its  edge  upon  a  grindftone; 
and  when  the  fteel  is  worn  away,  they  lay  it  again  with 
new  fteeL  Sometimes  the  mofs  is  £o  foft  that  they 
walk  upon  boards  while  they  are  turning  it  over. 

<'  Mr  Smith  has  found,  by  long  experience,  that  it 
is  improper  to  make  the  ridges  too  high  or  too  narrow : 
when  they  are  too  high,  they  throw  the  water  off  from 
their  fides  without  admitting  it  to   penetrate  their  fub- 
fiance  ;  the  top  of  courfe  gets  too  dry  :  when  too  nar- 
row, there  is  a  lofs  of  furface  from  too  many  divifion 
furrows.    The  breadth  already  mentioned  is  found  to  be 
the  beft  :  and  when  the  improvement  is  completed,  the 
ridges  appear  like  fcgments  of  wide  circles,   with  a 
clean  well-defined  divifion  furrow  between  each  of  them. 
The  moifture  is  thus  caufed  flowly  to  filtrate  through 
the  mofs  rendered  friable  by  lime  until  it  reaches  the 
divifion  furrows,  and  is  difcharged.     As  the  mofs  fub- 
fides  for  fome  time,  and  clofes  in  towards  the  furrows, 
it  is  generally  neceflary  to  clean  thefe  out  before  winter, 
and  at  the  time  the  crop  is  fown,  until  the  mofs  acquire 
folidity. 

"  Some  moflcs  may  be  ploughed  the  fecond  year  to 

within 
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Within  two  bouts  or  four  flices  of  the  divifion  furrows,  Prn>aratioa 
and  every  operation  performed  by  the  force  of  horfes,  <  ^  \j 
except  turning  over  with  the  fpade  the  narrow  ftripes 
next  to  the  divifion  fi^rrows.  In  other  mofles  it  re- 
quires three  years  before  this  can  be  done  ;  and  it  fel- 
dom*  happens  but  every  mofs  may  be  wrought  by  the 
plough  after  it  has  been  wrought  four  years  by  the  i 

fpade.  When- mofs  is  wrought  by  the  fpade,  it  feems 
of  no  confequence  whether  it  be  wrought  wet  or  dry  \ 
but  when  it  b  wrought  by  the  plough,  opportunities 
muft  be  watched,  as  horfes  cannot  walk  upon  it  for 
ibme  years  during  wet  wes^ther.' 

•«  6.  With  refped  to  the  quality  of  the  potatoes  thus 
produced  upon  mofles,  I  do  not  fcruple  to  pronounce  * 
it  mod  excellent.  Potatoes  have  been  tried  with  dung 
alone  ;  but  they  are  always  watery,  and  frequently  hol- 
low or  rotten  in  the  heart :  thofe  raifed  upon  mofles 
that  have  been  well  limed,  are  frequently  fo  dry  and 
farinaceous,  that  it  is  difficult  to  boil  them  without  re- 
ducing them  to  powder;  and  they  are  often  obliged 
to  lift  them  with  fpoons :  they  come  clean  out  of  the 
ground  \  keep  remarkably  well  in  heaps  covered 
with  mofs  in  the  field ;  and  are  remarkably  well  fla- 
voured. 

*^  No  fuch  difeafe  as  the  curl  was  ever  known  among 
mofs  potatoes  %  and,  indeed,  if  Dr  Coventry's  opinion 
be  true,  that  the  curl  is  caufed  by  overloading  the  fets 
with  too  much  earth,  or  from  the  earth  becoming  too 
hard  around  them ;  no  fuch  thing  can  take  place  in 
mofs.  But  to  whatever  caufe  the  curl  may  be  owing, 
it  is  certainly  propagated  by  difeafed  feed ;  it  would, 
therefore,  appear  advantageous  to  transfer  the  potatoes 
ifaifed  upon  mofs  as  feed  for  folid  land.  They  have  a 
P  d  3  remarkably 
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iFVepantioD  remarkably  good  fpecies  of  potato  in  diudiftiiAy  wbiA 
f  was  brought  from  Virginia  to  Lavgs  about  dg^  yean 
ago ;  and  whether  it  be  owing  to  the  Tiencficial  natiife 
of  a  mofly  foil,  or  to  its  own  intrinfic  meritSy  this  po- 
tato has  long  been  fo  much  diftinguifhed  by  the  good 
quality  and  large  quantity  of  its  produce,  that  it  has 
fuperfeded  the  ufe  of  every  other  fpedes.  There  ieemt 
to  be  no  occafion  for  mofs  improrers  to  change  their 
feed.  Some  perfons  in  tlus  diftridf  'who  have  but  iinaO 
patches  of  mofs,  hare  kept  diem  conftaatly  in  potatoes 
more  than  ten  years,  without  changing  the  fred,  and 
without  any  fenfible  dimmution  either  in  the  quantity 
or  quality  of  the  crop." 

4.  Of  bringing  Land  into  Culture  from  a  State  ffNaiuru 

Before  attempting  to  bring  under  cultivation  land  that 
has  hitherto  remained  in  a  totally  rude  ftate,  the  firft  con- 
fideration  with  a  prudent  man  ought  undoubtedly  to  be, 
how  far  he  is  able  to  fupport  the  expence  of  the  under- 
taking. If  condu£tcd  with  (kill,  it  will  in  almoft  all 
pra£licable  cafes  pay  well ;  but  a  (lout  capital  is  necef- 
fary,  becaufe,  if  only  half  meafures  are  followed,  the 
whole  expence  is  apt  to  be  loft.  This  remark,  bow- 
ever,  is  only  made  with  regard  to  enterprifes  made  upoa 
a  great  fcale  \  for  fmall  portions,  efpecially  of  a  d^ 
moorifii  foil,  may  undoubtedly  be  improved  by  neigh- 
bouring farmers  at  a  pioderate  coft. 

The  firft  ftep  to  be  taken  towards  the  improvement 
of  wafte  lands  is,  to  drain  them  from  all  fuch  wetneis 
as  might  have  a  tendency  to  injure  their  fertility  when 
brought  into  a  ftate  of  cultivation.  There  are  few  in- 
ftances  of  waft^  fends,  efpecially  in  the  neighbourhood 
of  hilh,  in  which  fome  degree  of  draining  is  not  requi^ 

file. 
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fitc.  Till  proper  drains  are  formed  and  completed,  itPrq>aration 
is  impoflible  for  an  improver  to  form  a  correS  plan  for  ^  ■  ..  y  — 1 
dire£^ing  his  future  procedure,  becaufe  it  frequently 
happens  that  the  wetnefs  of  a  foil,  cfpecially  at  the  foot 
of  mount^dns,  is  occafioned  by  very  powerful  fprings, 
which,  if  let  out  or  tapped  by  a  (kilful  mode  of  drain- 
ing, and  their  waters  united  into  a  common  current, 
might  form  a  ftream  of  confiderable  importance.  In 
all  fuch  cafes,  fuch  a  dream  ought  to  be  ufipd  for  the 
purpofe  of  flooding  or  watering  the  inferior,  lands.  The 
plough  ought  to  be  abftained  from,  and  no  farther  or 
more  expenfive  improvement  adopted  upon  thefe  lower 
grounds.  The  importaht  art  of  flooding  lands,  or  of 
irrigation,  will  be  afterwards  explained.  In  the  mean 
time,  it  may  be  here  remarked,  that  there  is  fcarcely*  a 
piece  of  wafte  territory  in  this  country  which  does  not 
contain  fpontaneous  proofs  of  the  value  of  irrigation. 
We  everywhere  fee  firm  fpots  by  the  fides  of  torrents, 
which  from  temporary  flooding  acquire  »  beautiful  ver- 
dure that  proves  a  remarkable  contraft  to  the  drearinefs 
of  the  furro^nding  wafte  j  and  wherever  little  rills  are 
found  not  confiderable  enough  to  cut  a  regular  bed  for 
their  waters,  but  which  fpread  at  times  over  the  moun- 
tains fides,  we  obferve  their  courfe  univerfally  marked 
by  a  track  of  green,  in  confcquence  of  the  deftruftion  of 
the  heath  in  thefe  fpots  by  the  temporary  overflowing 
of  the  water.  Wherever  by  any  means  a  ftream  can  in 
Bke  manner  be  made  to  overflow  at  times,  or  to  fpread 
itfelf  abroad  upon  the  whole  furface  of  the  ground,  the 
heath  and  coarfer  plants  will  pafs  away,  and  give  place 
to  the  finer  herbage  by  which  cattle  or  flieep  are  fup- 
ported. 
When  the  draining  is  finiflied,  the  lands  which  can- 
D  d  4  (lot 
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iwrttionnot  become  obje&s  of  irrigation  ma j  be  fertiEzed  by 
f  JimCf  or  by  means  of  the  pra£tice  of  paiiog  and  bum* 
ing. 

To  improve  a  moor  by  lime,  let  it  be  opened  in  wuh* 
ter.  A  ftrong  dofe  of  cauftic  liipe  ought  as  toon  as 
poffible  to  be  hud  upop  the  furface  of  the  land  in  a  ftate 
of  fine  powder,  that  it  may  attach  itfelf  to  every  part 
The  lime  will  confume  the  iMtr  of  heath  and  of  coarfe 
^rafles,  and  in  a  few  months  render  the  ibil  extremely 
finable.  Lime  has  die  efieA  of  utterly  deftroying  heathj 
and  of  converting  it  into  a  valuable  manure.  Economy 
in  the  ufe  of  this  ingredient,  there^sre^  is  extremdy  mif* 
applied.  Accordingly,  fome  fldlful  fanners  lay  one 
dofe  of  lime  upon  the  land  before  it  is  ploughed,  and 
another  after  it,  that  the  furrow*flices  and  the  whde 
.  tops  and  roots  of  the  heath  and  other  plants  being  whol- 
ly furrounded  by  tlus  cauftic  ingredient,  may  be  fooner 
reduced  into  a  ftatc  of  friable  mould. 

In  fpring,  after  the  froft  is  over,  a  flight  harrowing 
will  fill  up  all  the  interftices  in  the  furrows  with  mould 
to  keep  out  the  air  and  rot  the  turf  or  fod.  Thus  the 
land  may  be  fufFered  to  lie  during  the  following  fun- 
mer  and  winter,  which  will  tend  more  to  rot  this  kind 
of  moorifh  turf  than  if  it  had  been  laid  open  to  the  air 
by  ploughing.  Next  April  let  it  be  crofs-ploughed, 
braked,  and  harrowed,  till  it  be  fufiiciently  pulverized 
for  turnip-feed ;  at  the  fame  time,  as  much  manure  as 
can  poflibly  be  obtained  ought  to  be  given  to  it,  and  the 
manure  mixed  with  the  foil. 

Swampy  lands,  and  a  foil  covered  with  ruflies,  ant- 
hills, and  coarfe  graflcs,  may  be  treated  advantageouflf 
in  a  manner  fomewhat  diflPerent.  Where  lime  is  to  be 
found  in  abundance,  it  is  proper  to  pare  the  furface^ 

and 
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and  to  coUeft  the  whole  turf  into  heaps  in  different  P«pa^a*'«» 
parts  of  the  field,  and  make  it  up  into  compoft  with '  ^  ■  '.y 
lim^.  The  whole  heaps  in  fuch  cafes  ought  to  be  tho- 
roughly moiftened,  and  the  mafs  to  be  well  turned  and 
mixed.  In  this  way  all  the  roots  and  coarfe  herbage 
will  be  deftroyed,  and  gradually  reduced  into  a  moft 
valuable  manure)  for  enriching  the  foil  over  which  it 
ought  to  be  fpread,  and  thereafter  ploughed  in. 

The  fecond  mode  of  improving  waftc  lands  of  every 
kind  is  by  paring  and  burning  the  furface.  When  land 
is  pared,  a  thin  fod  is  taken  off,  either  by  a  paring  fpade, 
or  paring  plough,  over  the  whole  furface.  The  fods 
being  dried,  are  colle£ied  into  fmall  heaps  and  burnt, 
and  the  aihes  are  fcattercd  over  the  field.  This  prac-^ 
tice  has  been  found  fo  obvioufly  ufeful  in  the  firfl  in* 
fiance,  at  lead,  that  it  has  been  extended  by  many  far- 
mers to  all  foils  upon  breaking  them  up  from  grafs, 
though  formerly  cuhivated  and  in  good  order,  efpecially 
where  lime  cannot  eafily  be  obtained.  At  the  fame 
time,  as  the  propriety  of  the  praQice  is  ftill  greatly  dit 
puted,  it  may  be  proper  to  adopt  this  opportunity  of 
taking  fome  general  notice  of  the  fubjcft.  By  one  fct 
of  writers,  fays  the  Rev.  Mr  Arthur  Young  *,  the  prac- 
tice is  pronounced  to  be  contrary  to  every  principle  j 
that  it  is  a  wafleful  extravagant  operation  which  diffi- 
pates  what  fhould  be  retained,  annihilates  oils  and  mu- 
cilage^  calcines  falts,  and  reduces  fertile  organic  matter 
into  afhes  of  very  weak  efTicacy  j  tliat  the  vegetable  par- 
ticles which  are  brought  into  play  at  once  for  the  pro- 
fusion of  a  fingle  crop,  by  lefs  defperate  management, 

might 
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ficparatJcTinilght  be  liufbatided  to  the  fupport  of  manT<  On  tbd 
%^i-y4^^  contrary,  the  advocates  lot  this  operation  aQcit  that 
tbefe  obje^ions  are  all  founded  on  vain  reafoning  and 
fpecuUtivc  theory  j  that  practice  the  mofl  decided} 
tnd  ejtperience  the  moft  extended,  pronounce  it  to  be 
an  admirable  fyftem ;  and  that  the  mif chiefs  often  quo- 
ted 3a  flowing  from  it  are  to  be  attributed  merely  to  the 
abufe  of  the  method,  and  are  by  no  means  neceiTarilr 
connected  \rith  it, 

**  i  muft  withoitt  the  leaft  hefitadon  decJarej  fap  iJiis 
vritcr,  that  the  latter  of  thefe  opinions  is  that  to  which  I 
fubfcribe-  To  truft  to  reafoning  in  matters  of  agriculture 
k  a  mofl:  dangerous  reliance  ;  I  flial!  leave  others  to  de- 
tail their  philofophical  fpcculations,  and  reft  what  I 
have  to  offer  folehjr  on  the  praftice,  various  and  extcn* 
five,  of  numerous  agriculturifts,  and  on  the  common 
huibandry  of  many  fpacious  diftri£ts. 

«  Thefe  agree  in  declaring  (and  it  is  moft  particu- 
hrly  to  be  had  in  remembrance,  for  the  enemies  of  the 
praGice  admit  it),  that  by  paring  and  burning  you  may 
command  two  or  three  good  com  crops  in  fuccefiion. 
The  faft  cannot  be  denied  ;  for  whether  you  examine 
the  peat  of  the  Cambridgefliire  fens,  or  the  fallow  chalk 
foils  of  the  downs  and  wolds  of  Hampfhire,  Gloucefter- 
(hire,  or  the  eaft  riding  of  Yorkfhire,  it  is  known  that 
bad  farmers  do  aft  thus  abfurdly ;  they  get  indeed  great 
crops,  but  they  too  often  take  them  in  fucceflion,  to  the 
injury  of  the  foil,  though  not  to  its  ruin,  unlefs  that  can 
be  cfteemed  the  ruin  of  land,  which  enables  the  tenant 
to  pay  double  rent  for  it.  Such  farmers  have  been  in 
the  habit  of  burning  for  wheat,  and  then  taking  two 
crops  of  fpring-corn,  all  good.  Now  it  might  be  aft* 
edj  how  is  it  poflible  that  that  huibandry  can  produce 
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oU  the  evils  detailed  above,  which  enables  a  foil  natu-  Prepamtion 
ndly  poor  and  weak  to  give  two  or  three  good  crops  of  v 
com?  Their  argument  evidently  proves  too  much; 
the  effe<^  ihows  that  there  is  a  powerful  caufe  or  agent 
in  burning  which  they  do  not  underftand,  which  efcapes 
from  the  retort  of  the  chemift,  and  from  the  rationale  of 
the  theorift.  That  operation  or  manure  which  will  give 
a  good  crop  of  wheat  will  give  a  good  crop  of  turnip 
or  cabbage ;  and  he  who,  having  made  this  commence- 
ment for  the  food  of  iheep  on  the  land,  and  knows  not 
how  to  go  on,  preferving  the  advantage  he  has  gained, 
is  a  novice  in  the  art  of  hulbandry.  The  farmers  that 
are  railed  at  know  it  as  well  as  their  philofophical  in- 
ftru&ors ;  but  avarice,  united  with  the  baneful  effeCt 
of  (hort  or  no  leafes,  makes  them  praAife  againft  their 
judgments. 

•<  Paring  and  burning  will  on  all  forts  of  land  give 
turnip  or  cabbage  ;  thefe  fed  on  the  land  by  ftieep,  will 
fecure  barley  or  oats,  and  feeds ;  the  feeds,  fed  with 
iheep,  whether  for  a  fhort  or  a  longer  duration,  will 
fecure  another  crop  of  com  adapted  to  the  foil ;  and  in 
this  ftage  of  the  progrcfs,  the  foil  will  have  gained  much 
more  than  it  has  loft.  To  inftance  cafes  which  I  have 
feen,  and  quote  authorities  for  thefe  affertions,  would  be 
^tirefome.  I  can  aifure  the  Board,  that  inftances  might 
be  produced  from  more  than  half  the  counties  of  the 
kingdom. 

<«  It  has  often  been  contended,  that  buming  leflens 
the  foil.  If  this  happen  any  where,  it  muft  be  in  peat : 
yet  in  the  fens  of  Cambridgefliire  tliis  hufbandry  has 
been  repeated  once  in  eight  years  for  a  century  and  a 
half  J  and  the  proofs  of  a  lofs  of  depth  are  extremely 
vague  in  every  inftance  I  have  met  with,  and  hardly  to 
2  be 
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fnfantkm})^  diftiogoUhed  fipom  that  tm^Ij^w^J  fulAiU*!^  vbiA 
W>  »  ■  takes  place  in  drained  bogs  of  crajr  ddcriplkn.  In  all 
ocber  finis  tbe  afienion  may  be  tddj  «m1  pofidfely 
denied:  I  have  calcined  paied  tw^  not  calaneoiis» 
after  careful  fepararioo  and  weq^bii^  aad  in  m  beat 
far  exceeding  what  is  ever  given  in  bonnng  in  tbe  fidd, 
and,  reweighingy  fovnd  the  lofs  too  minvte  to  amSnite 
to  any  dung  but  lofs  of  water  intimatdy  combined,  bot 
driven  off  by  heat  ^  and  re-expofing  tbeeaitlitodieat* 
mofphere  free  from  rain,  found  an  increaie  ndber  than 
a  diminution  of  weight.  The  vegetable  pfTlprVf  only 
are  reduced  to  aOies :  thefe,  in  any  mediod  di  pntiebc- 
tion,  would  diflblve;  and  combining  with  water,  be 
exhadcd  by  heat  or  abforbed  by  the  veiek  of  phntt. 
In  aflies  thefe  are  in  a  more  fixed  ftatrr^athdy  lo  the 
influences  of  the  atmofphcre ;  and  that  plants  fiecd  on 
them,  the  great  crops  which  fucceed  offer  abundant 
proof. 

•  **  In  addition  to  thefe  c'.rcumftances  is  the  capital 
one  of  deftroying  infecls,  grubs,  and  weeds :  thefe  ait 
apt  to  abound  moft  in  the  riclier  foils ;  no  reafbn  for 
abftaining  from  this  hufbandry  on  fuch. 

<<  I  venture,  thereforci  to  conclude,  that  paring  afld 
burning  with  a  proper  courfc  of  crops,  is  fafe  on  anf 
foil,  and  eficntially  necefiary  on  fome,  as  I  ihaU  prefest- 
ly  ihew. 

«  C/ay. — TThe  gentlemen  who  have  objefted  to  par- 
ing and  burning,  have  not  given  many  reafons  pecuCar* 
ly  appropriate  to  this  foil ;  the  only  one  that  merits  dtf 
Icaft  attention  is,  the  affertion,  that  it  converts  what  is 
properly  foil  into  pieces  of  unfertile  brick :  the  fafl  i* 
not  fo ;  for  every  one  who  has  burnt  clay  for  nunn^ 
knows,  that  though  thpre  be  many  lumps  of  the  ful>* 

I  ftaoci^ 
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Hance  which  they  allude  to,  yet  that  the  mafs  01  theP'cparat»o» 
lieap  cdnfifts  of  aihes,  properly  fo  called  ;  but  when  the  ^  mi  J^  ■  s 
tenacity  of  this  foil  is  confidered  (which  is  one  of  its 
greateft  evils),  it  will  be  found,  that  bricks  are  an  excel- 
lent addition  to  the  foil,  to  loofen  and  dpen  its  (lubborn 
adhefion. 

^<  Heaps  of  clay-aihes,  amounting  to  many  hundreds 
of  loads,  hare  been  burnt,  and  applied  to  great  profit  on 
this  foiL  By  paring  and  burning,  therefore,  you  have 
on  it  the  common  manure  found  in  vegetable  aihes ; 
and  you  have  in  addition  a  fubftance  which  a£ls  mecha- 
nically. Hitt,  who  wrote  from  pra&ice,  and  abounds 
with  many  juft  obfervations,  remarks,  *  I  recommend . 
burning  of  the  furface  as  the  cheapeft  manure,  and  moft 
effectual  of  any  ;  for  it  not  only  adds  falts  to  the  foil 
(which  the  burning  of  grafs  roots  produces)  but  it  opens 
part  of  the  ftratum  of  clay  next  the  foU  fo  much  that 
the  roots  of  vegetables  can  afterwards  feed  therein  j  for 
when  the  turf  of  a  piece  of  land  has  been  burnt  in 
heaps  at  four  or  five  yards  apart,  though  all  the  afhes 
be  taken  away  with  feme  of  the  earth,  and  fpread  over 
the  other  parts  of  the  land ;  yet  neither  com  nor  turnips 
will  grow  fo  vigoroufly  there,  as  on  thofc  ,'placcs  that 
were  only  opened  by  heat." 

Even  upon  good  loams,  on  which  the  pracXice  Is  moft 
condemned,  this  writer  fupports  it  upon  the  authority 
of  his  own  experience,  as  well  as  upon  the' experience 
of  fome  refpeftable  farmers.  With  regard  to  fandy 
foils,  he  alleges  that  he  has  feen  them  alio  improved 
by  it  in  Suffolk  and  in  Cambridgefhire.  With  re- 
gard to  chalk,  he  obferves,  that  it  is  the  common  me- 
thod of  breaking  up  downs  in  every  part  of  England. 
On  the  Cottifwold  hills  in  Glocefterfhire,  it  is  the  com- 
mon 
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Freparation  mon  hufbandry,   and  often  repeated.     In  Hamp{hir6 
*  I  and  Warwickfliire  the  fame  huibaildry  preTails,  and  the 
(heep  walks  and  Mranrens  on  the  wolds  of  the  eaft  rid- 
ing of  Yorkfliire  and  of  Lincolnfhire  have  thus  been 
brought  moft  ^fitably  into  culture.     With  -regard  to 
peat,  he  dates,  that  *<  whatever  variety  of  fentiments 
there  may  be  for  this  method  on  other  (oils,  here  there 
can  be  none.     The  univerfal  pradiice  from  the  flat  feni 
of  Cambridgeftiire  to  the  fwelling  bogs  of  Ireland,  on 
the  mountainous  moors  on  the  north  of  England,  and  on 
the  rough  fedgy  bottoms  in  almoft  every  part  of  the  king- 
dom, when  frefli  lands  are  broken  up  by  men  of  real  prac- 
tice and  obfervatiori,  is  to  begin  by  paring  and  burning."* 
The  following  remarks  upon  tlie  fubjefl,  in  the  Re- 
port of  the  Agriculture  of  the  county  of  Northumber- 
land, by  J.  Bayley  and  G.  Culley,  are  worthy  of  at- 
tention.    <«  Paring  and  burning  is  not  much  praftifed 
in  the  eaftern  and  northeni  parts  of  the  county  :  in  the 
middle  and  fouthcrn  parts  it  is  moft   prevalent ;  but, 
even  there,  it  is  confined  to  old  fwards,  and  coarfe, 
rough,  ruihy,  and  heatlw  lands.     For  the  firft  breaking 
up  of  fuch  ground,  it  is  certainly  very  convenient,  and 
preferable  to  any  other  mode  we  have  ever  feen ;  but 
though  we  are  fully  convinced   of  its  beneficial  efFecls 
in  fuch  fituations,  yet  we  have  our  doubts  whether  it 
could  be  ufed  with  advantage  upon  lands  that  have  Iain 
a  few  years  in  grafs,  and  that  would  produce  good  crops 
of  grain  immediately  on  being  ploughed  out,  which  m 
not  the  cafe  with  coarfe  rough  heathy  lands,  or  even 
very  old  fwards  on  rich  fertile  foils  ;  it  being  found  that 
crops  on  the  latter  arc  frequently  very  much  injured  by 
leaping  for  two  or  three  years,  which   paring  and  burn- 
ing entirely  obviate,  and  enfure  full  crops  to  the  far- 
mer, 
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Bicr,  who  need  not  be  under  any  apprehenfion  of  hisPreparaiioa 
foil  being  ruined  by  it,  provided  he  purfue  the  follow-  <■■  ^  .  ># 
ing  courfe :  i.  Turnips  ;  2.  Oats ;  3.  Fallow  well  limed 
for  turnips ;  4.  Barley  fown  up  with  clover  and  grafs 
feeds,  and  depaftured  with  (heep  for  three  or  four 
years.  It  is  the  injudicious  cropping,  more  than  the 
ill  effe^s  derived  from  paring  and  burning,  that  has 
been  the  chief  caufe  of  bringing  fuch  an  odium  on  this 
pra£iice,  which  is  certainly  an  excellent  one  in  fome 
fituations,  and  when  properly  conduced ;  but,  like  the 
fermented  juice  of  the  grape,  may  be  too  often  repeated 
and  improperly  applied. 

«<  The  popular  clamour  againft  this  pra£lice,  "  that 
it  deftroys  the  foil,"  we  can  by  no  means  admit ;  and 
are  inclined  to  believe,  that  not  a  fingle  atom  of  foil 
is  ab{lra£ted,  though  the  bulk  of  the  fod  or  turf  be 
diminifhed.  This  arifes  from  the  burning  of  the  roots 
or  vegetable  fubftances,  which,  by  this  procefs,  afford  a 
confiderable  portion  of  alkaline  falts,  phlogiftic  or  car- 
bonic matter,  and  probably  other  principles  friendly 
to  vegetation ;  as  we  find  thofe  afhes  produce  abundant 
crops  of  turnips,  which  fatten  ftock  much  quicker 
than  thofe  after  any  other  dreiling  or  manure  we  have 
ever  feen;  and  the  fucceeding  crops  of  corn  are  fo 
very  luxuriant  as  to  tempt  the  injudicious  cultivator  to 
purfue  it  too  far ;  who,  for  the  fake  of  a  temporary 
gain,  may  be  faid  to  rip  it  up,  as  the  boy  did  his 
goofe  tliat  laid  golden  eggs." 

In  the  Annals  of  Agriculture  various  inflances  are 
eihibited  of  the  fuccefsful  ufe  of  this  practice,  as  well 
2s  of  the  abufe  of  it.     In  one  paper  upon  the  fubjed  * 

the 
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Preparation  the  editor  himfelf  remarks,  when  fpeaking  of  a  diilrid 
V.  ■  ^  '».! of  Hampftiire  which  he  furveyedi  that  <'  the  argument 
commonly  heard  is>  that  it  leflens  the  ftaple  of  a  thin 
foil :  but  fads  are  clear  againft  this ;  for  if  it  were 
true,  there  are  foils  that  would  have  been  much  more 
than  leffenefl,  for  they  would  have  been  all  gone  cen- 
turies ago.  The  praftice  is  known  to  have  been  of 
great  antiquity,  and  not  to  be  executed  but  in  propor- 
tion as  a  turf  is  formed;  the  prefident  dc  la  Tour 
d'Aigues  fhowed  me  lands  in  Provence  that  had  been 
pared  and  burnt  probably  for  2900  years,  and  he  juftly 
ridiculed  the  idea  of  wafting  the  foil.  The  queftion  is, 
whether  you  fhall  rot  or  burn  the  vegetable  particles^? 
and  that  method  is  apparently  the  beft  which  produces 
the  beft  crops.  Every  man  with  his  eyes  open,  in  this 
country,  will  fee  tlie  crops  given  by  paring  j  the  prao 
tice  is  the  bafis  of  all  the  good  cr(^s  I  have  fecn,  2nd 
they  have  many  that  would  do  credit  to  much  richer 
countries." 

John  Dalton,  Efq.  an  experienced  agriculturift,  in  a 
communication  addrefled  to  the  Board  of  Agriculture  *, 
exprcfies  himelf  thus  :  "  The  beft  method  I  ever  found 
of  converting  grafs-land  into  tillage  is  unqueftionably 
by  paring  and  burning :  you  get  into  a  good  courfe  of 
hulbandry  at  once,  turnips,  barley,  Sec.  :^cc.  and  it  is  1 
mere  chimera  to  fuppofe  that  tlie  foil  is  diminifhed  by 
it.  I  have  myfclf  pared  and  burned  the  fame  field 
twice  in  the  courfe  of  1 5  years,  and  could  never  difcover 
that  the  foil  was  in  the  fmalleft  degree  diminiflied  by 

the  operation." 

Upon 
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.  upon  Ad  whole,  whatercf  judgment  rtay  be  proiPrcparatioA 
Aounced  with  regard  to  the  pradicc  of  paring  and  bam-  ^  1/ 
ing,  when  applied  to  lands  whidh  have  been  pr^oufly^jJJ|^^  ^^ 
cakiTated,  there  appears  to  be  no  doubt,  that  it  is  the  to  paring 
bed  of  all  modes  of  breaking  up  a  frefli,  rude,  and  ing. 
hitherto  untouched  foil.  The  only^  hazard  In  the  per- 
fonnance  of  it  is,  that  the  men  accuftomed  to  the 
work  farely  cut  deep  enough  en  peaty  foils  to  de- 
fttbf  the  ling  root  and  branch.  It  is  better,  when 
^£Kcable,  to  plough  and  bum  the  furrow;  and,  when 
not  practicable,  to  add  fomething  to  the  common  price 
for  harmg  the  work  done  to  a  greater  depth.  The 
tBe&  of  this  operation  is  prodigious  on  thefe  foils ;  it 
deftroys  the  fpontaneous  growth  quicker  and  more  cf- 
fe£iually  than  any  other  method  :  a  whole  year's  tillage 
and  (allowing  are  inferior  in  this  rcfpeft.  It  fumifties 
a  manure  which  is  very  well  adapted  to  the  nature  of 
the  ground ;  for  it  has  been  found  on  abundance  of 
trials,  that  no  manure  exceeds  the  afhes  of  chimnies  in 
moantainous  countries  wherein  the  furface  of  thofe 
mountains  is  the  fuel  of  the  people  ;  a  fa£l  that  holds 
true  in  proportion  to  the  depth  to  which  they  are  dug  ; 
(he  aflies  of  the  pure  heavy  black  bog  being  the  bed  of 
all.  Bat  the  Angular  advantage  of  this  mode  of  break- 
ing up  is  the  fuddennefs  with  which  a  black  moor  be^ 
comes  green  under  a  flourifbing  crop  of  cabbage,  tape, 
or  turnip.  It  may  be  burnt  in  a  north-eaft  drying  wind, 
in  the  fpring,  and  in  July  covered  with  ufeful  vegeta* 
tion. 

It  is  bcKeved,  that  the  pradlice  of  paring  and  burning 

was  origidally  introduced  in  (ituations  in  which  lime  or 

proper  fuel  for  burning  limeftone  could  not  readily  be 

obtained.     It  is  obferved,  however,  by  a  judicious  wri- 

VoL.  I.  E  e  ter 
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Preparation  ter  in  the  Aniuls  of  Agriculture*,  that "  experience  hal 

of  l4ind 

t  proved  that  the  addition  of  lime  to  the  aihes  of  the 
pared  furface  operates  more  beneficially  than  if  fpread 
in  any  other  manner.  The  larger  the  quantity,  die 
greater  the  effeSt,  and  probably  the  greater  the  /r> 
porticnal  effe&  ;  that  is,  fix  chaldrons  an  acre  will  do 
more  than  twice  the  good  of  three  chaldrons  ;  the  che- 
mical effe£l  both  in  neutralizing  the  acids  found  in  all 
thefe  foils,  and  alfo  in  deftroying  the  roots  left  of  the 
fpontaneous  growth  depending  in  fome  meafure  on  the 
eifect  taking  place  fuddenly.  It  has  been  Imonrn,  that 
eight  chaldrons  an  acre  laid  on  at  once,  hare  converted 
a  moor  to  meadow  worth  25s.  an  acre;  but  the bsot 
moor  under  one  chaldron  per  acre  per  annum  for  eight 
years,  has  not  been  worth  7s.  6d.  an  acre.  The  cffed 
of  lime  on  all  foils  long  in  cultivation  is  probknuticali 
and  does  not  anfwer  the  expence  in  one  cafe  in  ten ; 
but  in  new  moor  lands,  the  eflFe£t  is  prodigious  and 
hardly  credible.  Laid  on  ling  mountains  without  tillage, 
without  paring,  or  other  operation  tlian  merely  cutting 
the  ling,  and  fpreading  the  lime,  fuch  moors  have  been 
changed  from  is.  to  20s.  per  acre ;  but  the  quantity  has 
been  1 5  and  20  chaldrons  per  acre.  The  beft  guide  in 
laying  on  lime  is  the  expence  ;  a  prudent  man  would 
be  cautious  of  going  further  than  40s.  an  acre,  and  at 
the  extreme  3I.  ^  even  at  40s.  the  total  expence  of  the 
improvement  will  run  high/' 

After  paring  and  burning  when  the  afties  are  fpread, 
which  is  fuppofed  to  be  in  the  month  of  May,  the  field 
ihould  be  ploughed  true,  but  ihallow,  in  order  not  to 

bury 
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bury  the  afhes  too  deep  ;  then  harrowed  very  well  till  Prcparatioa 
fine,  and  ploughed  (hallow  again  crofs.     This,  with  a  *■■    y   ■  1 
fecond  good  harrowing,  will  mix  and  incorporate  the 
foil  and  afhes  fo  well,  that  it  is  fcarccly  poflible  to  mifs 
a  crop  of  turnips  if  any  rain  at  all  fall  during  the  month 
of  June. 

The  moft  important  point  in  all  attempts  to  improve  Courfe  of 
wafte  lands,  confifts  of  adopting  a  proper  courfe  of^mprov^ng 
crops  after  the  land  is  broke  up.  This  is  indeed  the  "^^^^  ^^^^ 
keyftone  of  the  arch  ;  and  if  this  objed  be  not  attend-  . 
ed  to  with  Cngular  care,  and  corred  views  adopted  con- 
cerning it,  the  whole  improvement  will  infallibly  fail 
in  profit,  and  perhaps  prove  a  ruinous  fpeculation.  It 
ought  to  be  obfcrvcd  then,  that  although  the  ufe  of 
lime,  or  of  paring  and  burning  with  or  without  the  ad- 
dition of  lime,  may  do  much  towards  the  temporary 
produAion  of  crops  upon  a  new  foil,  yet  that  fuch  (li- 
mulating  manures  mud  not  be  relied  on  as  fources  of 
permanent  fertility.  The  great  objeft,  therefore,  with 
every  improver  of  lands,  ought  to  be  to  confiJer  well 
in  what  manner  he  may  moft  readily  obtain  the  com- 
mand of  large  quantities  of  dung,  for  the  purpofe  of 
putting  the  foil  truly  and  fubftantially  into  good  heart 
or  condition.  If  this  is  not  done,  he  has  only  ex- 
changed bad  grafs  for  bad  crops,  and  has  obtained  no 
real  advantage  by  the  change.  That  courfe  of  crops, 
therefore,  ought  to  be  adopted,  which  aSbrds  the  moft 
abundant  fubfiftence  for  a  great  number  of  cattle  or  of 
Iheep.  With  tliis  view,  turnips  are  the  readieft  re- 
fource,  becaufe  they  fucceed  well  upon  a  new  foil, 
with  little  or  no  dung.  The  turnip  crop,  therefore, 
which  ought  always  to  be  the  firft  after  breaking  up, 
may  be  wholly  confumed  upon  the  foil  by  flieep  or 
E  e  :;  calves ; 
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Preparation  calves  :  thc  land  will  thus  be  enriched  by  their  dting 
I  y  L>  with  little  trouble  or  expence.  The  benefit  arifing  from 
this  mode  of  proceeding  is  fo  great^  that  it  ought  not  to 
terminate  with  a  finglc  year,  but  ought  to  be  followed 
by  another  crop  of  turnips  during  the  fecond  year,  to 
be  confumed  upon  the  land  in  like  manner ;  and  fome 
improvers  have  even  advantageoufly  proceeded  thc 
length  of  taking  a  third  crop  of  turnips,  though  proba^ 
bly  it  might  prove  more  advantageous,  as  the  hnd  b 
new  dunged,  to  take  a  crop  of  cabbages  during:  the 
thirdyear,  always  remembering,  that  the  whole  dung 
produced  by  the  cattle  fed  upon  this  crop,  ought  to  be 
reftored  to  tlie  new  foil.  After  thcfe  green  crops,  thc 
land  will  be  in  excellent  condition  for  laying  down  wiA 
grafs  feeds.  The  moll  correft  mode  of  fowing  grals 
feedkf  in  fuch  a  cafe,  no  doubt,  is  to  put  upon  thc 
ground  no  other  crop  at  the  fame  time  with  themfelvcs ; 
but,  as  barley  fucceeds  extremely  well  after  turnips,  and 
is,  at  the  fame  time,  in  other  refpedis,  the  kind  of  grain 
that  is  mod  advantageoufly  ufed  along  with  grafs  feeds, 
a  crop  of  barley  thinly  fown  may  be  taken  at  the  &mc 
time. 

If  the  land  that  has  thus  been  brought  tmder  thc 
plough  forms  part  of  a  cold,  bleak,  and  mountainous 
region,  the  bed  plan  that  can  be  adopted  for  rendering 
it  profitable,  is  that  which  brings  it  moft  fpeedily  and 
perfeftly  into  condition  to  become  a  valuable  pafture  for 
fliccp.  When  this,  therefore,  is  the  objedl  in  view, 
which  in  all  fuch  fituations  it  ought  to  be,  rye-grafs  need 
riot  be  ufed  as  one  of  the  grafs  feeds  ;  and,  at  all  events, 
a  crop  of  hay  ought  not  to  be  taken,  as  this  would  tend 
to  exhauft  the  foil,  and  to  retard  the  fpeedy  formation 
of  a  clofe  and  rich  pafture.     If  the  lands,  however,  arc 

in 
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ja  fuch  a  fitu^^don,  that  they  may  be  expefted  to  be  Preparation 
ufed  with  advantage  for  the  frequent  produ£bion  of  <      y  ^  .>^ 
crops  of  graini  a  crop  of  hay  may  be  taken  as  increafing 
the  quantity  of  food  for  cattle,  and  thereby  giving  an     - 
additional  command  of  manure  ;  and  the  land  may,  af» 
tier  another  year  or  two,  be  reftored  to  tillage. 

5.  Forming  Ridges* 

The  firft  thing  that  pcCurs  on  this  head,  is  to  confi- Of  ridges,  v 
der  what  grounds  ought  to  be  formed  into  ridges,  and 
iriMit  ought  to  be  tilled  with  a  flat  furface.  Dry  fpiU, 
which  fuffer  by  l^ck  of  moifture,  ought  to  be  tilled  flat, 
which  tends  to  retain  moifture.  And  the  method  for 
fuch  filling,  is  to  go  roun4  and  roi^nd  from  the  cir- 
cumference to  the  cpntre,  or  from  the  centre  to  the 
circumference.  This  method  is  advantageous  in  point 
qi  expedition,  as  die  whole  is  finiflied  without  once 
turning  t^e  plough.  At  the  fame  time,  every  inch  of 
Ae  foil  is  moved,  inftead  of  leaving  either  the  crown 
or  die  fi^rrow  unmoved,  as  is  coa^nonly  done  in  tilling 
ridges.  Clay  foil,  which  fuffers  by  water  ftanding  on 
itf  pught  ^  be  laid  as  dry  as  poflible  by  proper  ridges. 
A  loa|[9y  (oil  is  the  middle  between  the  two  mentioned. 
It  ought  tp  be  tilled  flat  in  a  dry  country,  efpecially 
if  jr^iQcline  to  the  foil  firft  mentioned.  In  a  moift 
country,  it  ought  to  be  formed  ipto  ridges^  high  or 
low  according  to  the  degree  of  moifture  and  tendency 
jU)  clay. 

In  gi;oupd9  that  require  ridging,  an  error  prevails.  Evils  at- 
diat  ridges  cannot  be  raifed  too  high.     High  ridges  la-  {fig^  ^J^ 
bour  uader  feveral  difi^dvantages.     The  foil  is  heaped 
Upofi  the  crown,  leaving  the  furrows  bare  :  the  crown 
is  too  dry,  aud  the  furrows  too  wet ;  tlic  crop,  which 

Ee3  i^ 
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Preparation  is  always  beft  on  the  crown,  is  more  readily  (hakeA 
»    ■  y    Lf  with  the  windy  than  where  the  whole  crop  is  of  an  equal 
height  •,  the  half  of  the  ridge  is  often  covered  from  the 
fun,  a  difadvantage  which  is  far  from  being  flight  in  a 
cold  climate.     High  ridges  labour  under  another  difad- 
vantage, in  ground  that  has  no  more  level  than  barely 
fufficient  to  carry  off  water  :  they  fink  the  furrows  be- 
low the  level  of  the  ground ;  and  confequently  retain 
water  at  the  end  of  every  ridge.     The  furrows  ought 
never  to  be  funk  below  the  level  of  the  ground.  Water 
will  more  efFeftually  be  carried  off  by  leflening  the 
ridges  both  in  height  and  breadth :  a  narrow  ridge,  the 
crown  of  which  is  but  1 8  inches  higher  than  Ac  fur- 
row, has  a  greater  flope  than  a  very  broad  ridge,  whew 
the  difference  is  three  or  four  feet. 
Rid^Mon        Next,    of  forming  ridges   where  the  ground  hangs 
confiderably.     Ridges  may  be  too  deep  as  weU  as  too 
horizontal :  and  if  to  the  ridges  be  given  all  the  fteep- 
nefs  of  a  field,  a  heavy  fhowcr  may  do  irreparable  mif- 
chief.     To  prevent  fuch  mifchief,  the  ridges  ought  to 
be  fo  direfted  crofs  the  field,  as  to  have  a  gentle  flope 
for  carrying  off  water   flowly,  and  no  more*     In  that 
refpeft,  a  hanging  field  has  greatly  the  advantage  of 
one  that  is  nearly  horizontal  -,  becaufe,  in  the  latter, 
there    is    no    opportunity  of  a  choice  in  forming  the 
ridges.     A  hill  is  of  all  the  beft  adapted   for  direfling 
the  ridges  properly.     If  the  foil  be  gravelly,  it  may  be 
ploughed   round  and  round,  beginning  at  the  bottom 
and    afcending    gradually  to    the  top  in  a  fpiral  line. 
This  method  of  ploughing  a  hill  requires  little  more 
force  than  ploughing  on  a  level ;  and  at  the  fame  lime 
removes  the  great  inconvenience  of  a  gravelly  hill,  tha: 
rains  go  off  too  quickly  ;  for  the  rain  is  retained  in 

trvcTV 
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«very   furrow.      If   the    foil   be    fuch    as  to  require  P^epa"*"* 

-  ofLind^ 

ridges,   they  may  be    diredled    to    any  flope   that    is     ■  ^     ^ 

proper. 

In  order  to  form  a  field  into  ridges  that  has  not  been  Crooked 
formerly  cultivated,  the  rules  mentioned  are  eafily  put"  ^^ 
in  execution.  But  what  if  ridges  be  already  formed, 
that  arc  either  crooked  or  too  high  ?  After  feeing  the 
adrantage  of  forming  a  field  into  ridges,  pec^Ie  were 
naturally  led  into  an  error,  that  the  higher  the  betterw 
Bat  what  could  tempt  them  to  make  their  ridges 
crooked  i  Certainly  this  method  did  not  originate  from 
defign ;  but  from  the  lazinefs  of  the  driver  fufiering 
the  cattle  to  turn  too  haftily,  inftead  of  making  them 
finifli  the  ridge  without  turning.  There  is  more  than 
one  difadvantkge  in  this  flovenly  pra^ice.  Firft,  the 
water  is  kept  in  by  the  curve  at  the  end  of  evexy  ridge, 
and  fours  the  ground.  Next,  as  a  plough  has  the  lead 
fri£lion  poflible  in  a  (Iraight  line,  the  fri^ion  mud  be 
increafed  in  a  curve,  the  back  part  of  the  mouldboard 
prefluig  hard  on  the  one  hand,  and  the  coulter  pref- 
fing  hard  on  the  other.  In  the  third  place,  the 
plough  moving  in  a  (Iraight  line,  has  the  greateft  com- 
mand in  laying  the  earth  over.  But  where  the  (Iraight 
line  of  the  plough  is  applied  to  the  curvature  of  a 
ridge  in  order  to  heighten  it  by  gathering,  the  earth 
moved  by  the  plough  is  continually  falling  back,  in 
fpitc  pf  the  efforts  of  the  moft  (kilful  ploughman. 

The  inconveniences  of  ridges  high  and  crooked  are  or  alterinji. 
fo  many,  that  one  would  be  tempted  to  apply  a  reme-"^***^"" 
dy  at  any  riik.  And  yet,  if  the  foil  be  clay,  it  would 
not  be  advifable  for  a  tenant  to  apply  the  remedy  upon 
a  leafe  (horter  than  two  nineteen  years.  In  a  dry  gra- 
yelly  foil,  the  work  is  not  difficult  nor  hazardous. 
E  e  4  Wheu 
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Preparation  When  the  ridges  are  deaved  two  or  three  years  fuc* 

of  Land.  ,  ,  , 

<  I  >  ■  y  ■  ■■  ■>  ceflively  in  the  courfe  of  cropping,  the  operation  ought 

to  be  concluded  in  one  fummer.  The  earth,  by  reite- 
rated ploughings,  fhould  be  accun^ulated  upon  the  fur- 
rows, £3  as  to  raife  them  higher  than  the  crowns  :  they 
cannot  be  raifcd  too  high,  for  the  accumulated  eardi 
will  fubfide  by.  its  own  weight.  Crofs  ploughing  once 
or  twice,  will  reduce  the  ground  to  a  flat  furfaccj  an4 
give  opportunity  to  forn>  ridges  at  will.  The  (ame 
method  brings  doum  ridges  in  clay  foil ;  only  let  caie 
be  taken  to  carry  on  the  work  with  expeditieiii  be- 
caufe  a  hearty  (hower,  beforiQ  die  new  ridg^  ar^  fiorm-^ 
ed,  would  foak  tlie  ground  in  water,  and  make  tlie  far- 
mer iufpend  his  work  far  the  remainder  of  that  year  at 
leaft.  In  a  (trong  clay,  we  would  not  venture  to  alter 
the  ridges,  unlefs  it  can  be  done  to  perfeiflion  in  one 
feafon.  On  this  fubje£k  Dr  And^on  has  the  follow- 
ing obfervations  *• 
Inconyen?-  ^«  The  difficulty  of  performing  this  operation  pro- 
common  ^perly  with  the  common  implements  of  hufbandry,  and 
ineth«xis  of  ^g  obvious  benefit  that  accrues  to  the  farmer  from  ha- 

JcvelliDg. 

ving  his  fields  level,  has  produced  many  new  inven- 
tions of  ploughs,  harrows,  drags,  &c.  calculated  for 
fpeedily  reducing  the  fields  to  that  (late  ^  none  of 
which  have  as  yet  been  fouml  fully  to  anfwer  the  pur- 
pofe  for  which  they  were  intended,  as  they  all  indif- 
criminately  carry  the  earth  that  was  on  the  high  places 
into  tliofc  that  were  lower  j  which,  although  it  may  in 
fome  cafes  render  the  furfacc  of  tlie  ground  tolerably 
fmooth  and  level,  is  ufually  attended  with  inconvenience;) 

far 
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far  greater,  for  a  confiderable  length  of  time,  than  thatPreparatioo 

of  Land. 

whi(:h  it  was  intended  to  remove.  *      y     .< 

«  For  experience  fufficiently  fhows,  that  even  thc]^^^^*^ 
beft  vegetable  mould,  if  buried  for  any  length  of  time  comes  incit 
fo  far  beneath  the  furface  as  to  be  deprived  of  the  be-iongboMi, 
liign  influences  of  the  atmofphere,  lofes  its  vis  vita,  if 
{  may  be  gUowed  that  expreflipn  i  becomes  an  inert 
lifelefs  mafs,  little  fitted  for  nourifhing  vegetables  ;  an4 
fonftitutes  a  foil  very  improper  for  the  purpofes  of  the 
farmer.  It  therefore  behoves  him,  as  much  as  in  him  ^ 
lies,  to  preferve,  on  every  part  of  his  fields,  an  equal 
coy^ring  of  thai  vegetable  mould  that  has  long  been 
Uppermoft,  and  rendered  fertile  by  the  meliorating  in* 
fluence  of  the  atmofphere;  But,  if  he  fuddenly  levels 
his  high  ridges  by  ^ny  of  thefe  mechanical  contrivan- 
ces, he  of  neceflity  buries  all  the  good  mould  that  was 
on  the  top  of  the  ridges  in  the  old  furrows ;  by  which 
be  greatly  impoveriihe^  one  part  of  his  field,  while  he 
too  much  enriches  another ;  infomuch  that  it  is  a  mat- 
ter of  great  difficulty,  for  many  years  thereafter,  to  get 
the  field  brought  to  an  equal  degree  of  fertility  in  dif« 
fercnt  places;  which  makes  it  impoffible  for  the  far- 
mer to  get  an  equal  crop  over  the  whole  of  his  field  by 
any  management  whatever :  and  he  has  the  mortifica- 
tion frequently,  by  tliis  means,  to  fee  the  one  half  of 
h^  crop  rotted  by  an  over-luxuriance,  while  other  parts 
of  it  are  weak  and  fickly,  or  one  part  ripe  and  ready 
for  reaping,  while  the  other  is  not  properly  filled ;  fo 
that  it  were,  on  many  occafions,  better  for  him  to  have 
his  whole  field  reduced  at  once  to  the  fame  degree  of 
poomefs  as  the  pooreft  of  it,  than, have  it  in  this  ftate. 
An  almoft  imprafticable  degree  of  attention  in  fpread- 
ing  the  manures  may  indeed  in  fome  meafure  get  the 

better 
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Preparation  better  of  this  :  but  it  is  fo  difficult  to  perform  this  pro- 
!■  ■  y  .1  ■  I  perly,  that  I  have  frequently  feen  fields  that  had  beea 
thus  levelled,  in  which,  after  thirty  years  6f  continued 
culture  and  repeated  dreffings,  the  marks  of  the  M 
ridges  could  be  diftindly  traced  when  the  com  was 
growing,  although  the  furface  was  lb  level  that  no 
traces  of  them  could  be  perceived  when  the  com  was 
off  the  ground. 

"  But  this  h  a  degree  ef  perfedion  in  levellii^  that 
cannot  be  ufually  attained  by  following  this  mode  of 
prance;  and,  therefore^  is  but  feldom  feen.  Fov  all 
that  can  be  expe£led  to  be  done  by  any  levelliiig  ma- 
chine, is  to  render  the  furface  perfeflly  fmoolh  and 
even  in  every  part,  at  the  time  that  the  operation  is 
pei  formed  :  but  as,  in  this  cafe,  the  old  hollows  are 
fuddenly  filled  up  with  loofe  mould  to  a  great  depth, 
while  the  earth  below  the  furface  upon  the  heights  of 
the  old  ridges  remains  firm  and  compad,  the  new  raifed 
earth  after  a  fhort  time  fubfides  very  much,  while  the 
other  parts  of  the  field  do  not  fink  at  all  •,  fo  that  in 
a  (hort  time  the  old  furrows  come  to  be  again  below 
the  level  of  the  other  parts  of  the  field,  and  the  water 
of  courfe  is  fuffcred  in  fome  degree  to  (lagnate  upon 
them ;  infomuch  that,  in  a  few  years,  it  becomes  ne- 
cefTary  once  more  to  repeat  the  fame  levelling  procefs, 
and  thus  renew  the  damage  that  the  farmer  fuilains  by 
this  pernicious  operation. 
Lextlling  "  On  thefe  accounts,  if  the  farmer  has  not  a  long 
fometimcs    |^,.«^c^    j^  ^,jn  ^^  found  in  eeneral  to  be  much  his  inte- 

not  to  be  '^ 

attcaipted.  reft  to  leave  the  ridges  as  he  found  them,  rather  than 
to  attempt  to  alter  their  diie£iion  ;  and,  if  he  attends 
with  due  caution  to  moderate  the  height  of  thefe  old 
ridges,  he  may  reap  very  good  crops,  although  perhaps 
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at   a   fomewhat  greater  expence  of  labour,   than  he^reparatic© 
would  have  been  put  to  upon  the  fame  field,  if  it  had  \.«..,^«^ 
been  reduced  to  a  proper  level  furface,  and  divided  into 
ftraight  and  parallel  ridges. 

«  But,  where  a  man  is  fecure  of  pofleffing  his  ground 
for  any  confiderable  length  of  time,  the  advantages  that 
he  will  reap  from  having  level  and  well  laid  out  fields, 
are  fo  confiderable  as  to  be  worth  purchafing,  if  it 
(hould  be  even  at  a  confiderable  expence.  But  the  lofs 
that  is  fuftained  at  the  beginning,  by  this  mechanical 
mode  of  levelling  ridges,  if  they  are  of  confiderable 
height,  is  fo  very  great,  that  it  is  perhaps  doubtful  if 
any  future  advantages  can  ever  fully  compenfatc  it* 
I  would  therefore  advife,  that  all  this  levelling  appa* 
ratus  {hould  be  laid  afide;  and  the  following  more 
efficacious  praftice  be  fubftituted  in  its  ftead  :  A  prac« 
tice  that  I  have  long  followed  with  fuccefs,  and  can 
fafely  recommend  as  the  very  beft  that  has  yet  come  to 
my  knowledge. 

«*  If  the  ridges  have  been  raifed  to  a  very  great  RciiTnc- 
height,  as  a  preparation  for  the  enfuing  operations,  [^^^^^ 
they  may  be  firft  cloven^  ox  fcalded  out,  as  it  is  called 
in  different  places  5  that  is,  ploughed  fo  as  to  lay  the 
earth  on  each  ridge  from  the  middle  towards  the  fur- 
rows. But  if  they  are  only  of  a '  moderate  degree  of 
height,  this  operation  may  be  omitted.  When  you 
mean  to  proceed  to  level  the  ground,  let  a  number  of 
men  be  coUeGed,  with  fpades,  more  or  fewer  as  the 
nature  of  the  ground  requires,  and  then  fet  a  plough 
to  draw  a  furrow  dircftly  acrofs  the  ridges  of  the  whole 
field  intended  to  be  levelled.  Divide  this  line  into  as 
many  parts  as  you  have  labourers,  allotting  to  each 
one  ridge  or  two,  or  more  or  Icfs,  according  to  their 

number. 
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I'fT ]) am uon  number,  height,  and  other  cii"cumftanc<3£.  Let  each 
^  _' of  the  labourers  have  orders,  as  iuoti  a^  the  plough  has 
p^fled  that  pare  aOigned  him^  to  begin  to  dig  in  tJie  I 
bottom  of  the  furrow  that  the  plough  has  juH  madei 
about  the  middle  of  the  fule  of  the  old  ridge,  keeping 
hiJ  face  towards  the  old  furrow^  working  backwards 
till  he  comes  to  tlie  height  of  the  ridge  i  and  then  turn 
forwards  the  other  furrow,  and  repeat  tlie  fanie  on  the 
Cibcr  fnie  of  the  ridge,  always  throwing  the  earth  that 
hff  digs  up  into  the  deep  old  furrow  between  the  ridges, 
thit  is  dire^ly  before  hini^  taking  care  not  to  dig 
iecp  where  he  firft'begins^  but  to  go  deeper  and  deeper 
2A  he  advances  to  the  height  of  the  ridge,  fo  a^  to  leave 
the  bottom  of  the  trench  he  thus  makes  acrof^  th^ 
lidge  entirely  level,  or  as  nearly  fo  as  pofiU>le.  And 
vhea  he  has  finished  that  ^art  of  l;be  furrow  allotted  to 
him  that  the  plough  has  made  In  going,  let  him  thep 
go  and  finifh  in  the  fijune  manner  his  owi^i  portion  of 
the  furrow  that  the  plough  makes  in  returning.  In  this 
manner,  each  man  performs  his  own  talk  through  the 
wliole  held,  gradually  railing  the  old  furrows  as  the 
old  heists  are  deprefied*  And»  if  an  attentive  over- 
ieer  is  at  hand,  to  fee  that  the  whole  is  equally  wel| 
done,  and  that  each  furro^  is  raifed  to  a  g^eat^  hei^ 
than  tlie  middle  of  the  old  r|dges,  fo  as  to  allow  for  the 
fubfiding  of  that  loofe  earth,  the  operation  will  be  en- 
tirely hnifhed  at  oQce,  and  n^ver  ag^n  need  to  he  re- 
peated. 

<<  In  performii^  tji^is  oper^tionj  it  mil  always  bje  ppro^ 
per  to  make  the  ridges,  formed  for  the  purpofe  of  le- 
velling, which  go  acTofs  the  old  ridges,  as  broad  as  pof- 
jBble ;  becaufe  the  deep^treiichth^t  is  thus  made  in  ^ach 
of  the  furrows  is^  an  impedi|3)ent  m  tja^e  future  openi*^ 

tipns:^ 
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,  as  well  as  the  height  that  is  accumulated  in  the  Pf epawtioa 
•  lie  of  each  of  thefe  ridges  ;  fo  that  the  fewer  there  y  ■  ^  ■■■# 
IlitCc  ijf  thcfe,  the  better  it  is.  The  firmer,  therefore, 
Mfcwill  do  well  to  advert  to  this  in  time,  and  begin  by 
Ik.  forming  a  ridge  by  always  turning  the  plough  to  the 
right  hand,  till  it  becomes  of  fuch  a  breadth  as  makes 
it  very  inconvenient  to  turn  longer  in  that  maimer  % 
and  then,  at  the  diflance  of  twice  the  breadth  of  this 
new-formed  ridge  from  the  middle  of  it,  mark  off  a  far- 
row for  the  middle  of  another  ridge,  turning  round  it 
to  the  right  hand,  in  the  fame  manner  as  was  done  in 
the  former,  till  it  becomes  of  the  fame  breadth  with  it} 
and  then,  turning  to  the  left  hand,  plough  out  the  in- 
terval that  was  left  between  the  two  new-formed  ridges* 
By  this  mode  of  ploughing,  each  ridge  may  be  made  of 
40,  50,  or  60  yards  in  breadth,  without  any  great  in- 
convenience; for  although  fome  time  will  be  loft  ixt 
turning  at  the  ends  of  thefe  broad  ridges,  yet  ais  this 
operation  is  only  to  be  once  performed  in  this  manner, 
the  advantage  that  is  reaped  by  having  few  open  fur- 
rows, is  more  than  fufficient  to  counterbalance  it.  And, 
in  order  to  moderate  the  height  that  would  be  formed 
in  the  middle  of  each  of  thefe  great  ridges,  it  will  al- 
ways be  proper  to  mark  out  the  ridges,  and  draw  the 
furrow  that  is  to  be  the  middle  of  each,  fome  days  be- 
fore you  coUea  your  labourers  to  level  the  field ;  that 
you  may,  without  any  hurry  or  lofs  of  labour,  clear  out 
a  good  trench  through  the  middle  of  each  of  the  old 
ridges ;  as  the  plough,  at  this  time,  gping  and  return- 
ing nearly  in  the  fame  track,  prevents  the  labourers 
from  working  properly  without  this  precaution. 

«  If  thefe  rules  are  attended  to,  your  field  will  be  at 
•nee  reduced  to  a  proper  level,  and  the  rich  earth  that 

formed 
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?t«p»nitian  formed  the  furface  of  the  old  ridges  be  ftill  kept  upon 
%      ^    '  >  the  furface  of  your  field ;  fo  that  the  only  lofs  that  the 
pofiefTor  of  fuch  ground  can  fuftain  by  this  operation, 
is  merely  the  expence  of  performing  it." 

Dr  Anderfon  afterwards  makes  a  calculation  of  the 
different  expcnces  of  levelling  by  ^he  plough  and  bjr 
the  fpade,    in   which    he    finds    the  latter  by  far  tlie 
cheapeft  method. 
TnpcT  di-       Let  it  be  a  rule  to  dire£t  the  ridges  north  and  fouth, 
the  ridges,  ^f  ^6  ground  will  permit.     In  this  dire^ion,  the  eall 
and  weft  fides  of  the  ridges,  dividing  the  fun  equallj 
between  them,  will  ripen  at  the  fame  time. 
Ntnow  It  is  a  great  advantage  in  agriculture,  to  form  ridges 

adv^jmta^.  ^^  narrow,  and  fo  low,  as  to  admit  the  crowns  and  fur- 
rows to  be  changed  alternately  every  crop.  The  foil 
neareft  the  furface  is  the  beft  \  and  by  fuch  ploughing, 
it  is  always  kept  near  the  furface,  and  never  buried. 
In  high  ridges,  the  foil  is  accumulated  at  the  crown 
and  the  furrows  left  bare.  Such  alteration  of  crown 
and  furrow  is  eafy  where  the  ridges  are  no  more  but 
fevcn  or  eight  feet  broad.  Tliis  mode  of  ploughing  an- 
fwers  pcrfetkly  well  in  fandy  and  gravelly  foils,  and 
even  in  loam ;  but  it  is  not  fafe  in  clay  foil.  In  thit 
foil,  the  ridges  ought  to  be  12  feet  wide,  and  20  inche> 
high ;  to  be  preferved  always  in  the  fame  form  by  caft- 
ing,  that  is,  by  ploughing  two  ridges  together,  begin- 
nin-T  at  the  furrow  that  feparates  tliem,  and  ploughing; 
round  and  round  till  the  two  ridges  be  Gnilhed.  By 
this  method,  tl\c  feparating  furrow  is  raifed  a  lli*^"^ 
higher  than  the  furrows  that  bound  tlic  two  ilJiIi^"- 
But  at  the  next  ploughir.g,  that  inequality  is  conecU'il, 
by  beginning  at  the  bounding  furrows,  and  goini,* 
2  round 
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townd  and  round  till  the  ploughing  of  the  two  ridges  be  Prepar«ti« 
completed  at  the  feparating  furrow.  ^      ^    '..i 

6.   Of  Cleaning  Ground* 

For  this  purpofe  a  new  inftrument,  termed  a  cleaning  Cleaning 
harrtnv^  has  been  introduced  by  Lord  Kaimes,  and  is  p^^^^  |^^ 
ftrongly  recommended  *.  It  is  one  entire  piece  like  the  ^Z-  ir 
firft  of  thofe  mentioned  above,  confiding  of  feven  bullsi 
four  feet  long  each,  two  and  one-fourth  inches  broad, 
two  and  three-fourths  deep.  The  bulls  are  united  to- 
gether by  (heths,  Cmilar  to  what  were  mentioned  above. 
The  intervals  between  the  bulls  being  three  and  three- 
fourths  inches,  the  breadth  of  the  whole  harrow  is 
three  feet  five  inches.  In  each  bull  are  inferted  eight 
teeth,  each  nine  inches  free  below  the  wood,  and  di- 
Itant  from  each  other  fix  inches.  The  weight  of  each 
tooth  is  a  pound,  or  near  it.  The  whole  is  firmly  bound 
by  an  iron  plate  from  comer  to  corner  in  the  line  of  the 
draught.  The  reft  as  in  the  harrows  mentioned  above. 
The  fize,  however,  is  not  invariable.  The  cleaning 
harrow  ought  to  be  larger  or  lefs  according  as  tlie  foil 
is  lliflF  or  free. 

To  give  this  inftrument  its  full  efi*e£l,  ftones  of  fuch 
a  (ize  as  not  to  pafs  freely  between  the  teeth  ought  to 
be  carried  off,  and  clods  of  that  fize  ought  to  be  bro- 
ken. The  ground  ought  to  be  dry,  which  it  commonly 
is  in  the  month  of  May. 

In  preparing  for  barley,  turnip,  or  other  fummcr- 
crop,  begin  with  ploughing  and  crofs  ploughing.     If 

the 


*  In  hix  Gentleman  Farmer ;  to  which  performance  Uic  practical  pfcft 
of  this  treatilV  is  matcriallv  ixnlebted. 
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Ittpwrnuon  the  ground  be  not  fufficiently  pulverized,  in  the  great 
t  — y->-^  brake  be  applied,  to  be  followed  fucceflively  with  thtf 
fe^*i^i   ift  and  2d  harrows^     In  ft  iff  fgil,  rolling  maybe  pro- 

I  per,  once  or  twice  between  tbe  a<5ls,     Tliefe  operations 

will  loofen  every  root,  and  bring  fome  of  them  to  the 
fitrface.  This  is  the  time  for  the  3d  harrow,  eon  ducted 
by  a  boy  mounted  on  one  of  the  horfes,  who  tfot» 
frnartly  along  the  fieltl,  and  brings  all  the  roots  to  the 
furface  :  there  they  are  to  lie  for  a  day  or  two,  tilt 
pctfedly  dry*  If  any  ftoncs  or  clod*  rerrmini  they 
mull  be  carried  off  in  a  cart*  And  now  fitccceds  tli# 
operation  of  the  cleaning  harrow.  It  is  drawrl  by  ft 
.  Onglc  horfe,  direfted  by  reins,  which  the  man  at  the 
oppofice  corner  puts  over  his  head,  in  order  to  haTe 
both  hands  free.  In  this  comer  is  fixed  a  rope,  with 
which  the  man  from  time  to  time  raifes  the  h^rfoW 
from  the  ground,  to  let  the  weeds  drop.  For  the  fake 
of  expedition,  the  weeds  ought  to  be  dropt  in  a  fti^tgfat 
line  crofs  the  field,  Whether  the  harrow  be  full  or 
not ;  and  feldom  is  a  field  fo  dirty,  but  that  the  har* 
row  may  go  30  yards  before  the  teeth  are  filled.  The 
weeds  will  be  thus  laid  in  parallel  rows,  like  thofe  of 
hay  raked  together  fot  drying.  A  harrow  may  be 
drawn  fwiftly  along  the  rowsj  in  order  to  (hake  ou! 
all  the  duft  5  and  thefi  the  Weeds  may  be  carried  dealt 
off  the  field  in  carts*  But  '^•e  are  not  yet  ^done  with 
thefc  w^eds;  inftead  of  burning,  which  is  the  ordinary 
praftice,  they  may  be  converted  into  ufeful  manure, 
by  laying  them  in  a  heap  widi  a  mixture  of  hot  duttg 
to  begin  fermentation.  At  firft  view,  tliis  way  of 
cleaning  land  will  appear  operofe;  but,  upon  trial, 
neither  the  labour  nor  expence  will  be  found  immode- 
rate. At  any  rate,  the  labour  and  expence  ought 
I  not 
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not  to  be  grudged;  for  if  a  field  be  once  thoroughly  Preparation 

°  ^  %       r  of  Land. 

cleaned,  the  lealons  mull  be  very  crofs,  or  the  farmer  ^  ■  .y  i 
very  indolent,  to  make'  it  neceflary  to  renew  the  ope- 
ration in  lefs  than  20  years.  In  die  worft  fcafons,  a 
few  years  pafture  is  always  under  command  ;  which 
efFedually  deftroys  triennial  plants,  fuch  as  thiftles  and 
couch-grafs. 

J,    On  the  Nature  of  different  Kinds  of  Soils y  and  the 
Plants  proper  to  each. 

I.  Clay,  which  is  in  general  the  ftiffeft  of  all  foils, clay  foil. 

and    contains   an   un£luous   quality.      But  under  the 

term  clays^  earths  of  different   forts  and    colours  are 

included.     One  kind  is  fo  obftinatc,  that  fcarcely  any 

thing  will  fubdue  it ;  another  is  fo  hungry  and   poor, 

that  it  abforbs  whatever  is  applied,  and  turns  it  into 

its  own  quality.      Some  clays  are  fatter  than  others, 

and  the  fatteft  are  the  bed ;  fome  .  are  more  foft  and 

^ippery.      But   all  of  them   retain  water   poured   on 

their  furface,  where  it  ftagnates,  and  chills  the  plants, 

without   finking   into  the  foil.     The  clofenefs  of  clay 

prevents  the  roots  and   fibres  of  plants  from  fpreading 

in  fearch  of  nourifliment.     The  blue,  the  red,  and  tlie 

Xwhitc   clay,  if  ftrong,  are   unfavourable  to  vegetation. 

The   ftony  and  loofer  forts  are  lefs  fo  5  but  none  of 

^Iiem  arc  worth  any  tiling  till  their  texture  is  fo  loofen- 

^d  by  a  mixture  o£  other  fubilances,  and  openedj  as  to 

^dmit  the  influence  of  tlie  fun,  the  air,  and  frofts.     A- 

*"nong  the  manures  recommended  for  clay,  fand  is  of 

31.11  others  to  be  preferred  ;  and  fea  fand  is  the  bell  of  all, 

^vhcre  it  can  be  obtained.     This  mod  effedually  breaks 

trlie  cohefion. 

The  reafon  for  preferring  fea  fand  is,  that  it  is  not 
Vol.  L  F  f  formed 
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IVtpftfuiMiHfoTi^ed  wholly  (as  mofl:  other  fands  are)  of  fmall  ftimcs; 

*       ^  but  contains  a  great  deal  of  calcareous  niattet  in  st, 

k  ftich  as  (hells  grated  and  broken  to  pieces  b^  the  tidct 

■  and  alfo  of  falts.     The   fnialler  the  fand   is,  the  more 

■  eafxly  u  penetrates  the  day  ^  but  tt  abides  lefs  time  in 
ft  it  than  the  larger. 

^^ft  The  next  heft  fand  is  that  wa(ln?fl  down  by  rain»  on 

^^^^  gravelly  foilsp     Thofc  which  are  dry  and  light  are  the 

I  wot  ft.     Small  gritty  gravel  alfo  been  recommend* 

I  ed  by  the  heft  wTiters  on       rii  ulture  for  thcfe  foils  i 

I  and  in  many  inftance$  we  have  found  it  to  anfwer  the 

I  purpofe. 
P  tShell  marl,  aflies^  and  all  animal  and  vegetable  fub^ 

fiancee^  are  very  good  manures  for  clay  \  but  they  have 
been  found  moil  beneficial  -whtii  land  is  mixed  wirh 
them.  Lime  has  been  often  ufed  ;  but  the  writer  of 
this  feftion  would  not  recommend  it,  for  he  never 
found  any  advantage  from  it  fmgly,  when  applied  to 
clays. 

The  crops  mod  fuitable  for  fuch  lands  are,  wheat, 
beans,  cabbages,  and  rye-grafs.  Clover  feldom  fuc- 
ceeds,  nor  indeed  any  plants  whofe  roots  require  depth 
and  a  wide  fpread  in  the  earth. 
Chalky  foil.  2.  Chalk.  Chalky  foils  are  generally  dry  and  warm, 
and  if  there  be  a  tolerable  depth  of  mould,  fruitful ; 
producing  great  crops  of  barley,  rye,  peafe,  vetches, 
clover,  trefoil,  burnet,  and  particulady  fainfoin.  The 
latter  plant  flourifhes  in  a  chalky  foil  better  than  any 
other.  But  if  the  furface  of  mould  be  very  thin,  thi^s*  -is 
foil  requires  good  manuring  with  clay,  marl,  loam,  oiK'-^^r 
dung.  As  thefe  lands  are  dry,  they  may  be  fown  earlicK'  -^^er 
than  o  Jiers. 

When  your  barley  is  three  inches  high,  throw  iimr^Bn 

loll 
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lolb.  of  clover,  or  151b.  of  trefoil,  aiid  roll  it  well.   The  ^rr  paration 
next  fummer  mow  the  crop  for  hay  ;  feed  off  the  after-  ■  *  ^  ' ' .» 
math  with  iheep  ;  and  in  winter  give  it  a  top-drelFing  of 
dung.     This  will  produce  a  crop  the   fccond   fpring, 
-w^hicli  ihould  be  cut  for  hay.     As  foon  as  this  crop  is 
carried  off,  plough  up  the  land,  and,  in  the  beginning 
of  September,  fow  three  bufliels  of  rye  per  acre,  either 
to  feed  off  with  fheep  in  the  fpring  or  to  (land  foi*  har- 
veft.     If  you  feed  it  off,  fow  whiter  vetches  in  Auguil 
or  September,  aiid  make  them  into  hay  the  following 
fummcr.     Then  get  the  land  into  as  fme  tilth  as  poflible, 
and  fow  it  with  fainfoin  5  which,  with  a  little  manure, 
once  in  two  or  three  years,  will  remain  and  produce 
good  crops  for  20  years  together. 

3.  Light  poor  land,  which  feldom  produces  good  Lia^ht  poor 
crops  of  any  thing  till  well  manured.  After  it  is  well  °*  * 
ploughed,  fow  three  bulhels  of  buck-wheat,  per  acre, 
in  April  or  May  :  When  in  bloom,  let  your  cattle  in 
a  few  days  to  eat  off  the  beil,  and  tread  the  other 
do'wn ;  tliis  done,  plough  in  what  remains  immediate- 
ly. This  will  foon  ferment  and  rot  in  the  ground  ; 
then  lay  it  fme,  and  fow  three  bulhels  of  rye  per  acre. 
If  tliis  can  be  got  off  early  enough,  fow  turnips  ;  if 
not,  winter  vetches  to  cut  for  hay.  Then  get  it  into 
good  tilth,  and  fow  turnip-rooted  cabbages,  in  rows 
three  feet  apart.  This  plant  feldom  fails,  if  it  has 
fuificient  room,  and  the  intervals  be  well  horfe-hoed ; 
iind  you  will  find  it  the  beft  fpring  feed  for  flieep  whei>^ 
turnips  are  over. 

The   horfc-hocing   will  clean  and   prepare  the  land 
for  fainfoin  ;    for  the  fowing  of  which   April  is  rec- 
koned the  beft  feafon.      The  ufual  way  is  to  fow   it 
broad-caft^   four  bufliels   to  an   acre  j   but  tlie  ^^Tite^ 
Y  {  z  prefers 


45  i  PRACTICE  OF 

Preparation  prefers  fowing  it  in  drills  twt)  feet  afunder  i   for  tKen 

<     ^    '  ■/  it  may  be  horfe-hoed,  and  half  the  feed  will  be  fuffi- 
cient: 

The  horfe-hoeing  will  not  only  clean  the  crop,  but 
earth  up  the  plants,  and  render  them  more  luxuriant 
and  lading. 

If  you  fow  it  broad-caft,  give  it  a  top-dreiling  in  De> 
cember  or  January,  of  rotten  dung  or  afhes,  or,  which 
is  ftill  better,  of  both  mixed  up  in  compoft. 

From  various  trials,  it  is  found  that  taking  only  one 
crop  in  a  year,  and  feeding  the  after-growth,  is  better 
than  to  mow  it  twice.  Cut  it  as  foon  as  it  is  in  full 
bloom,  if  the  weather  will  permit.  The  hay  will  be  the 
fweeter,  and  the  ftrength  of  the  plants  lefe  impaired, 
than  if  it  ftand  till  the  feed  is  formed. 

tight  rich  ^,  Light  rich  land,  being  the  mod  eafy  to  cultivate 
to  advantage,  and  capable  of  bearing  mod  kinds  of  grain, 
pulfe,  and  herbap;e,  little  reed  be  faid  upon  it.  One 
thing,  however,  is  very  proper  to  be  oblerved,  that  fuch 
lands  are  the  bed  adapted  to  the  drill  hufbandry,  efpe- 
cially  where  machines  arc  ufed,  which  require  (hallow 
furrows  to  be  made  for  the  reception  of  the  feed.  This, 
if  not  prone  to  couch-grafs,  is  the  bed  of  all  foils  for  lu- 
cerne •,  which,  if  fown  in  two  feet  drills,  and  kept  dean, 
will  yioKl  an  adonilliing  quantity  of  the  mod  excellent 
herbage.  But  luccnie  will  never  be  cultivated  to  advan- 
tage where  couch-grafs  and  weeds  are  very  plentiful; 
nor  in  the  broad-cad  method,  even  where  they  are  not 
fo ;  beeaufe  horfc-hoeing  is  ellential  to  the  vigorous 
growth  of  this  plant. 

i' -^rw  -    Coarfc    rou^h   land.      Plou^rh    deep    in  autumn; 

when  it  has  lain  two  weeks,  crol<-plcugh  it,  and  let  :t 
I'o  rough  tlirough  the  winter.     In  March  give  it  another 

good 


AGRICITLTUIIE.  453 

good  ploughing;  drag,  rake,  and  harrow  it  well,  to  Preparation 
get  out  the  rubbifh,  and  fow  four  bufhels  of  black  oats  >  .  .-y  ■>  ^ 
per  acre,  if  the  foil  be  wet,  and  white  oats  if  dry. 
When  about  four  inches  high,  roll  them  well  after  a 
(hower :  This  will  break  the  clods ;  and  the  fine  mould 
falling  among  the  roots  of  the  plants  will  promote  their 
growth  greatly. 

Some  fow  clover  and  rye-grafs  among  the  oats,  but 
diis  appears  to  be  bad  hufbandry.  If  you  defign  it 
for  clover^  fow  it  fingle,,  and  let  a  coat  of  dung  be  laid 
on  in  December.  The  Ihow  and  rain  will  then  dilute 
its  (alts  and  oil,  and  carry  them  down  among  the  roots 
of  the  plants.  This  is  far  better  than  mixing  the 
crops  on  fuch  land,  for  the  oats  will  exhauft  the  foil 
fo  much,  that  the  clover  will  be  impoverifhed.  The  fol- 
lowing fummer  you  will  have  a  good  crop  of  clover  } 
which  cut  once,  and  feed  the  after-growth.  In  the 
winter  plough  it  in,  and  let  it  lie  till  February :  Then 
fdough  and  harrow  it  well ;  and  in  March,  if  the  foil 
be  moift,  plant  beans  in  drills  of  three  feet,  to  admit 
the  horfe-hoe  freely.  When  you  horfe-hoe  them  a  fe- 
cond  time,  fow  a  row  of  turnips  in  each  interval,  and 
they  will  fucceed  very  well.  But  if  the  land  be  ftrong 
enough  for  fowing  wheat  as  foon  as  the  beans  are  off, 
the  turnips  may  be  omitted. 
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SECT.   I. 

CULTURE    OF    PARTICULAR    PLANTS. 

The  articles  hitherto  infifted  on,  are  all  of  them  pre- 
paratory to  the  capital  objeft  of  a  farm,  that  of  raifing 
plants  for  the  nourilhment  of  man  and  of  other  ani- 
mals. Thefe  plants  are  of  two  kinds ;  culmiferous  and 
leguminous  5  differing  widely  from  each  other.  Wheat, 
rye,  barley,  oats,  rye-grafs,  are  of  the  firft  kind  :  of 
the  other  kind  are,  peafe,  beans,  clover,  cabbage,  and 
many  others. 

Culmife-  Culmifcrous  plants,  fays  Bonnet,  have  three  fets  of 
*  roots.  The  firft  iffue  from  the  feed,  and  pufh  to  the 
furface  an  upriglit  ft  em  ;  another  fet  iftue  from  a  knot 
in  that  ftem  ;  and  a  third  from  another  knot,  nearer 
the  furface.  Hence  the  advantage  of  laying  feed  fo 
deep  in  the  ground  as  to  afford  fpace  for  all  the  fets. 

Lfpiimi-  Leguminous    plants     form    their    roots    differently. 

iioui.  plant*:.  _.      -       ,  .  fy 

Peafe,  beans,  cabbage,  have  ftore  of  fmall  roots,  all 
ifl'uing  from  the  feed,  like  the  undermoft  fet  of  culmi- 
ferous roots  'y  and  they  have  no  other  roots.  A  potato 
and  a  turnip  have  bulbous  roots.  Red  clover  has  a 
ftrong  tap-root.  The  difference  between  culmifcrous 
and  lo;:uminous  plants,  with  refpeft  to  the  etfecls  they 
produce  in  the  foil,  will  be  noticed  afterwards,  in  the 
feclion  concerning  rotation  of  crops.  As  the  prefent 
fedlion  is  confined  to  the  propagation  of  plants,  it  falls 
ruturally  to  be  divided  into  tlirce  articles:  firft,  Plants 

cultivatcnL 
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cultivated  for  fruit ;  fecond.  Plants  cultivated  for  roots ;  Culture  of 

*  particular 

third.  Plants  culuvated  for  leaves.  Plants 


I.  Plants  Cultivated  for  Fruit. 
I.  Wheat  and  Rye. 

Anciently  when  the  funmier  fallow  was  almoft  the 
only  means  employed  for  reftoring  the  exhaufted  ferti- 
lity of  the  foil,  this  practice  was  univerfally  adopted 
throughout  Europe  as  a  preparation  for  wheat.      In 
France,   excepting  the  Netherlands,  the  practice  dill 
continues  ^  and  in  our  own  country  it  is  (lill  ufed  to  a 
confiderable  extent.     The  great  lofs,  however,  both  of 
time  and  labour,  which  is  occafioned  by  a  fummer  fal- 
low, has  induced  intelligent  hufbandmen  to  make  great 
exertions  for  tlie  purpofe  of  avoiding  the  neceffity  of  it, 
as  a  preparation  for  this  valuable  but  exhaufting  crop. 
For  this  purpofe,  extraordinary  tillage  and  extraordi- 
nary manure  have  been  fubftituted  for  fummer  fallow. 
As  it  is  found  that  wheat  does  not  fucceed  fo  well,  if 
fown  on  land  immediately  after  dunging,   as  it  does 
when  a  previous  crop  is  taken  after  the  dung ;  an  in- 
ducenient  has  thereby  been  held  out,  to  fubllitute  to 
fallows  thofe  green  crops  for  which  the  drill  hulbandry 
18  beil  adapted.     In  the  neighbourhooil  of  Edinburgh, 
accordingly,  a  crop  of  potatoes  i$  frequently  made  ufe 
of  inftead  of  a  fallow ;  but,  as  potatoes  greatly  exhauft 
the  foil,  this  praftice  is  only  adopted  in  colifequence  of 
the  great  command  of  manure  which  the   neighbour- 
liood  of  the  city  gives  to  the  farmers.     In  other  fitua- 
tions  a.kfs  exhaufting  crop  muft  be  ufed.     Turnips, 
, though  othcirwife  fuitable,  are,  in  the  general  cafe,  e-\- 
^luded^  becaufe    they   cannot  be  advantageoully  con- 
F  f  4  uimoil 
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Culture  of  fumed  till  it  is  too  late  in  the  feafon  to  fow  wheat* 
Plants  It  has  frequently  been  afferted,  that  of  all  the  drilled 
"  crops,  beans  are  moft  valuable  as  a  preparation  for 
wheat.  An  important  experiment  upon  this  fubje£l 
was  made  by  the  duke  of  Grafton,  of  which  an  account 
is  given  in  a  letter  from  his  grace  to  Mr  Young,  dated 
in  Auguft,  1 799  *.  "  Being  arrived  at  the  eighth  year 
of  that  experiment,  which  I  undertook  at  your  defire, 
it  appears  to  me  that  this  may  be  a  proper  time  to  com- 
municate to  you  the  refult  of  the  trial. 

«  You  will  recoiled,  that  the  objeft  was  to  find 
out,   Whether   that  fort  of  land  ufually  met  with  in 
the  common  fields  of  Northamptonfhire  and  the  adja- 
cent counties,  would  or  would  not  bear  alternately  x 
crop  of  wheat,  and  then  of  beans,  and  vice  verfa  of 
beans,  and  then  of  wheat  \  after  giving  it,  as  in  the 
open  fields,  a  light  drefling  of  muck,  viz.  from  twelve 
to  fifteen  loads  per  acre  every  third  year,  without  ren- 
dering the  land  poorer  than  when  it  was  firft  undertaken. 
In  order  to  afcertain  this  point  as  accurately  as  poflihlc, 
I  pitched   upon  a  field   of  moderate   land,  rather  of  a 
ftifTifh  nature ;  better  than  the  worft,  and  much  infe- 
rior to  the  bcft,  in  our  open   fields.     The  method  I 
then  purfued  was  the  following  :  After  having  mannred 
it  in  the  manner  fpecified  above,  I  fowed  the  firft  year 
a  moiety  of  the  field  with   wheat,  and  the  other  part 
with  beans  ;  and  every  feafon  fince  I  have  been  chang- 
ing  the  crops,  making  them  alternate  from  beans  to 
wheat,    and    from   wheat  to  beans    each   year,   never 
having  admitted  a  fallow. 


*  Annals  *>f  AgricuUuri^\Q\,%x\\\\, 


AGRICULTURE.  457 

*«  II  tircmld  give  me  more  fatisfafliion  if  I  could  have  Cuhiirc  cf 
furniihed  you  with  the  meafured  particulars  of  each  plants. 
year's  produce  from  both  crops,  but  unluckily  I  have  ' 
miflaid  the  paper.  I  can  only,  therefore,  relate  from 
memory,  that  the  difference  between  thefe  crops,  and 
tfiofe  of  the  fame  grain  on  other  parts  of  the  farm,  was 
not  fuch,  on  an  average  of  thofe  years,  as  would  be 
worth  regarding.  The  third  and  (ixth  years,  being  the 
fartheft  from  the  mucking^  were,  of  courfe,  the  worft 
produce,  though  not  remarkably  fo ;  and  I  will  venture 
to  pronounce,  that  the  crops  have  kept  up,  on  an  ave- 
rage, with  the  feafons,  and  have  been  but  little  infe- 
rior to  the  produce  of  the  other  fields  on  my  farm. 
My  farmer  aiTures  me,  from  accounts  he  has  kept,  that 
the  beft  end  of  the  land,  has,  'on  the  average,  yielded 
four  quarters  of  wheat  per  acre,  and  the  poorer  end 
three  quarters  and  a  half.  He  is  further  of  opinion, 
that  the  land,  in  point  of  heart,  is  neither  improved  noi* 
worfe,  for  any  agricultural  purpofe,  than  it  was  when 
firft  we  began.  According  to  my  judgment,  the  courfe 
of  husbandry  has  rather  been  favourable  to  the  field  j 
for  the  thorough  hand-hoeing  of  the  bean  crop  every 
other  fpring  has  rendered  it  fo  clean,  that  in  the  pre- 
fent  wet  year,  there  is  fcarcely  any  weed  grown  through 
the  wheat  crop,  although  it  was  laid  flat  five  weeks 
ago. 

"  I  have  dated  thefe  fafts  as  plainly  and  as  clearly 
as  I  could  in  order  to  be  underftood,  and  I  leave  to 
others  to  <lraw  their  dcdu£i;ions. 

«  This  experiment  by  no  means  goes  to  prove  that 
there  may  be  no  fpots  where  a  fummer  fallow  may  not 
come  into  an  eligible  courfe  •>  but  I  think  I  may 
(ay,  that  it  is  tiot  neceflary  for  land  of  a  quality  like 

mine. 
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Cithtrre  of  mine.  To  bring  it  into  practice  in  the  o{>en  commoii 
Plants,  fields,  I  well  know,  that  many  circamftances  are  to  be 
»  confidcred ;  and  among  thefe,  I  ihall  be  aiked  wliere 
the  farmer  is>  in  fuch  a  cafe,  to  keep  his  iheep,  as  in 
farms  of  that  nature  he  h^s  fo  little  pafture,  and 
would  be  diftrefled  was  he  to  lofe  the  manure  from 
tlie  folding  of  thefe  flieep.  This  becomes  a  new  que- 
ftion,  and  deferves  confideration.  Much,  I  conceive, 
may  be  faid  upon  it  i  and,  if  I  miftake  not,  fome  meam 
may  be  found  to  obviate  the  objedion. 

<^  I  omitted  mentioning  one  circumflance,  which  maf 
merit  the  attention  of  si  farmer  ;.  it  is  this  :  Whether, 
after  the  given  coat  of  muck  every  third  year,  the  wheat 
crop,  which  preceded  that  of  beans,  had  a  claim  to  a 
preference  to  that  which  was  fown  after  the  beans  ^ 
and  here  I  do  not  hefitate  to  give  my  opinion  in  favour 
of  the  latter.  I  apprehend,  that  the  hoeing  of  the 
beans  cleared  the  lands  of  fuch  weeds  as  might  have 
been  brought  on  with  the  muck,  and  ftill  left  the  ground 
in  good  heart  for  tl\e  wheat. 

"  I  wi(h  to.  add,  that  a  neighbouring  farmer  has,  on  fee- 
ing the  effecl  of  this  culture  of  mine,  carried  it  into  prac- 
tice with  a  little  alteration  ;  for  he  has  mucked  his  field 
every  fecond  year  in  the  winter,  and  fowcd  it  in  fpring, 
M'ith  the  bean  crop  preceding  that  of  wheat.  Nor  ha:» 
he,  any  more  than  myfelf,  had  to  complain  that  die 
bean  crop,  dirtclly  on  the  mucking,  ran  fo  much  into 
h^iglu  as  to  weaken  the  ftem,  and  prevent  its  being 
properly  kidded.  Indeed  this  is  tlie  general  notion  of 
farmers  in  this  part  of  the  country  ;  taken  up,  I  be- 
lieve, entirely  from  a  groundlefs  tradition,  and  not  at 
all  from  proof. — \\  S.  The  wheat  was  cut  yeftcrday, 
and  the  reapcr.s  tell  me  that  it  is  fair  in  hand,  liglua 
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than  laft  year's,  but  heavier  than  that  of  the  feafon  be-  Cvltm  of 
fore."  *^Pl^„t^ 

Upon  this  interefting  fubjecl  of  preparing  land  for        ' 
wheat,  the  moft  important  difcovery   undoubtedly  is, 
the  ufe  of  red  clover  for  that  purpofe,  upon  a  foil  that  is 
tolerably  open.     It  binds  the  foil,  and  gives  to  it  a  de- 
gree 6f  tenacity  which  is  extremely  fuitable  to  wheat ; 
at  the  fame  time,  that  the  roots  of  the  plant  rotting  in 
the  earth  afford  a  valuable  manure  :  and  in  whatever- 
way   clover   may  aft  as  a   preparation  for  this  grain 
experience  leaves   no   doubt  of  its  beneficial  efFc(fts. 
The  wheat  ought  to  be  fown  Upon-  the  firft  year's  clover 
after  a  fmgle  ploughing.    To  do  it  every  juftice,  the 
clover  ought  to  be  only  once  mown.     The  after  crop 
ought  to  be  fed  upon  the  land,  which  ought  not  to  be 
orerftocked  with  cattle,  that  a  confiderable  quantity  of 
the  green  crop  may  be  ploughed  in.     In  the  ufe  of  clo- 
ver, however,  fome  caution  is  neceflary.     Mr  Youn^ 
remarks  •,  that  **  all  good  farmers  in  England  know, 
from  long  experience,  that  the  common  red  clover  is  no 
friend  to  clean  farming,  if  fown  with  a  fecond  or  third 
crop  of  com.   In  the  courfe,  ift.  Turnips  or  cabbages  ; 
2d,  Barley  or  oats ;    3d,    Clover ;    4th,  Wheat ;    the 
land  is  kept  in  garden  order.     But,  if  after  that  fourth 
crop  the  farmer  goes  on  and  fows,  5th,  Barley  or  oats ; 
6th,  Clover  5  7th,  Wheat ;  the  land  will  be  both  foul 
and  exhaufted.     In  a  word,  clover  is  beneficial  to  the 
really  good  and  clean  farmer,  only  to  the  extent  of  his 
turnips,  cabbages,  and  fallow  •,  and  never  ought  to  be 
fown  but  on  land  previoufly  cleaned  by  thofe  hoeing 

crops 
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Culture  of  cTops  OT  fallow.     As  to  failow,  HO  Ff  encbmaa  ewn 
^  Hants**^  makes  it  but  for  wheat ;  confequently  the  culture  of  ckv 
»        ver  is  excluded.   I  have  often  fcen  it  fown  in  this  courfe : 
I  ft,   Fallow;    2d,  Wheat;    3d,   Barley;    4th^   Oats; 
5th,  Clover;    6th,  Clover;  7th,  Wheat;    8th,  Oats; 
and  the  land  inevitably  full  of  weeds.     I  may  venture 
to  afTert,  that  clover  thus  introduced  or  even  in  oouries 
lefs  reprehenlible,  but  not  corred,  will  do  more  mif- 
chief  than  good,  and  that  a  country  is  better  cuhifated 
without  than  with  it.     Hence,  let  the  men,  emulous  of 
the  charader  of  good  farmers,  confider  it  is  ejSentiai 
to  good  husbandry  to  have  no  more  clover  dian  they 
have  turnips  and  cabbages,  or  fome  other  crop  that  ao- 
fwers  the  fame  end,  and  never  to  fow  it  but  with  the 
firft  crop  of  com :  By  tliefe  means  their  land  will  be 
clean,  and  they  will  reap  the  benefits  of  the  culture 
without  the  common  evils. 

"  I  have  read  in  fome  authors  an  account  of  great 
(ierraan  farmers,  having  fuch  immenfe  quantities  of 
clover  as  are  fufficient  to  prove  the  utter  impoffibilitjf 
any  preparation  :  thefe  quantities  are  made  a  mat- 
ter of  boaft.  Wc  know,  however,  in  England,  in  wta 
manner  to  appreciate  fuch  extents  of  clover." 

As  a  great  part  of  our  ifland  confifts  of  a  clayey  foil, 
which  is  the  leaft  of  all  fuited  to  green  or  drilled  cropSi 
many  (kilful  farmers  are  ftill  of  opinion,  that  upon  fucb 
foils  the  ufe  of  fummer  fallow  cannot  with  propriety  be 
relinquifhed ;  and,  as  others,  from  a  love  of  old  prac- 
tices, are  unwilling  in  any  cafe  to  reliniquilh  it,  wf 
fhall  here  give  a  general  account  of  the  mode  of  prac- 
tifing  it. 
rallovvin^  Any  time  from  the  middle  of  April  to  the  middle  of 
May,    tlie  fallowing  may  commence.      The  aioinent 
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Ihoiild  be  chofen,  when  the  ground,  beginning  to  dry,  Colture  of 
has  yet  fome  remaining  foftnefs :  in  that  condition,  the  plants. 
foil  diTides  eafily  by  the  plough,  and  falls  into  fmall  • 
parts*  This  is  an  efTential  article,  deferving  the  firi£l- 
eft  attention  of  the  farmer.  Ground  ploughed  too 
wet,  rifes,  as  we  fay,  ivhole-fur^  as  when  pailurc- 
ground  is  ploughed  :  where  ploughed  too  dry,  it  rifcs 
in  great  lumps,  which  are  not  reduced  by  fubfequent 
pkmghings}  not  to  mention,  that  it  requires  double 
force  to  plough  ground  too  dry,  and  that  the  plough  is 
often  broken  to  pieces.  When  the  ground  is  in  proper 
order,  the  farmer  can  have  no  excufe  for  delaying  a 
fingle  minute.  This  iirft  courfc  of  fallow  mud,  it  is 
true,  yield  to  the  barley-feed  -,  but  as  the  barley-feed 
is  commonly  orer  the  iirft  week  of  May,  or  fooner,  the 
feafon  muft  be  unfavourable  if  the  fallow  cannot  be 
Teached  by  the  middle  of  May- 

As  clay  foil  requires  high  ridges,  thefe  ought  to  ba 
cleaved  at  the  firft  ploughing,  beginning  at  the  furrow, 
and  ending  at  the  crown.  This  ploughing  ought  to  be 
as  deep  as  the  foil  will  admit :  and  water-furrowing 
ought  inftantly  to  follow ;  for  if  rain  happen  before 
crater-furrowing,  it  ftagnates  in  the  furrow,  neceflarily 
delays  the  fecond  ploughing  till  that  part  of  the  ridge 
be  dry,  and  prevents  the  furrow  from  being  mellowed 
and  roafted  by  the  fun.  If  this  firfl:  ploughing  be  well 
executed,  annual  weeds  will  rife  in  plenty. 

About  the  firft  week  of  Jnne,  the  great  brake  will 
loofen  and  reduce  the  foil,  encourage  a  fecond  crop  ot 
annuals,  and  raifc  to  the  fur  face  tlie  roots  of  weeds 
moved  by  the  plough.  Give  the  weeds  time  to  fpring, 
which  may  be  in  two  or  three  weeks.  Then  proceed 
to  the  fecond  ploughing  about  the  beginning  of  July ; 

which 
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Culture  of  which  muft  be  crofs  the  ridges,  in  order  to  reach  aO 
Plants,    the  flips  of  the  former  ploughing^     By  crois-ploughing 


«■ 


"^  the  furrows  will  be  filled  up,  and  water-furrowing  be 
ftill  more  neceflary  than  before.  Employ  the  brake 
again  about  the  loth  of  Auguft,  to  dedroy  the  annuals 
that  have  fprung  fmce  the  laft  ilirring.  The  deft  ruc- 
tion of  weeds  is  a  capital  article  in  fallowing  :  yet  fo 
blind  are  people  to  tlieir  intereft,  that  nothing  is  more 
common  than  a  fallow  field  covered  witli  charlock'  and 
wild  muilard,  all  in  flower,  and  lo  or  12  inches  high. ' 
Tlie  field  having  now  received  two  harrowings  and 
two  brakings  is  prepared  for  manure,  whether  lime  or 
dung,  which  without  delay  ought  to  be  incorporated 
with  the  foil  by  a  repeated  harrowing  and  a  gathering 
furrow.  This  ought  to  be  about  the  beginning  of  Sep- 
tember, and  as  foon  after  as  you  pleafe  th^  feed  may 
be  fown. 

As  in  ploughing  a  clay  foil  it  is  of  importance  to  pre- 
vent poaching,  tlic  Iiinting  furrows  ought   to   be   done 
with  two  liorfcs  in  a  line.    If  four  ploughs  be  cniployei*. 
in  the  fame  field,  to  one   of  them  may  be  allotted  thi-r 
care  of  finilhing  the  hinting  furrows. 
profHn;;  Loam,  beine  a  medium  between   fand   and  cl:iY>  i-* 

wheal.  of  all  foils  the  fittoil  for  culture,  and  tlio  Icait  fubjcc^ 
to  chances.  It  docs  not  hold  water  like  clay;  ui-.J 
when  wet,  it  <lriet>  fooner.  At  the  fame  time,  it  i> 
more  retentive  than  land  of  that  degree  of  moiltiir-.' 
which  promotes  vegetation.  On  the  other  hand,  it  i*^ 
more  luhjecl  to  couch-grafs  than  clay,  and  to  otiivr 
weeds  ;  to  dt^llroy  which,  fallowing  is  Itill  more  notti- 
fary  ilian  in  clay. 

]»eginning  the  fallow  of  this  kind   of  foil  about  the 
iiill  of  May,  or  as  foon  as  barley  feed  is  over,  take  i> 
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deep  a  furrow  as  the  foil  will  admit.  Where  the  ridges  Culture  xjf 
Iffe  fo  low  and  narrow  as  that  the  crown  and  furrow  can  '  pums. 
be  changed  alternately,  there  is  little  or  no  occafion  for  ' 
water- furrowing.  Where  the  ridges  are  fo  high  as  to 
make  it  proper  to  cleave  them,  water-furrowing  is  pro- 
per. The  fecond  ploughing  may  be  at  the  diftance  of 
five  weeks.  Two  crops  of  annuals  may  be  got  in  the 
interim,  the  firft  by  the  brake  and  the  next  by  the  har- 
row ;  and  by  the  fame  means  eight  crops  may  be  got  in 
the  fcafon.  The  ground  muft  be  cleared  of  couch-grafs 
and  knot-grafs  roots,  by  tlie  cleaning  harrow  defcribed 
above.  The  time  for  this  operation  is  immediately  be- 
fore the  manure  is  laid  on.  The  ground  at  that  time 
being  in  its  loofeft  ftate,  parts  with  its  grafs  roots 
more  freely  than  at  any  other  time.  After  the  manure 
is  fpread,  and  incorporated  with  the  foil  by  braking  or 
harrowing,  the  feed  may  be  fown  under  furrow,  if  the 
ground  hang  fo  as  eafily  to  carry  off  the  moifture. 
To  leave  it  rough  without  harrowing  has  two  advan- 
tages :  it  is  not  apt  to  cake  with  moifture,  and  the 
inequalities  make  a  fort  of  fhelter  to  the  young  plants 
againft  froft.  But  if  it  lie  flat,  it  ought  to  be  fmoothed 
with  a  flight  harrow  after  the  feed  is  fown,  which  will 
facilitate  the  courfe  of  the  rain  from  the  crown  to  tlie 
furrow. 

A  fandy  foil  is  too  loofe  for  wheat.   The  only  chance  Drefling  a 
for  a  crop  is  after  red  clover,  the  roots  of  which  bind  *^^  ^  *"^ ' 
the  foil.     Rye  is  a  crop  much  fitter  for  fand  foil  than 
wheat  J  and  like  wheat,  it  is  generally  fown  after  a  fura- 
mer  fallow. 

Laftly,  Sow  wheat  as  foon  in  the  month  of  0£lober  rime  foe 
as  the  ground   is  ready.  •  When  fown  a  moiitli  more^"^'"^* 
early,  it  is  too  forward  in  the  fpring,  and  apt  to  be  hurt 

by 
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Culture  of  \}j  froft :  whcii  fown  a  month  later,  it  has  not  time  to 
^bmts.    take  root  before  froft  comes  on  j  and  froft  cafts  it  out 

'  of  the  ground. 
Setting  of  Setting  of  nvkeaty  may  be  here  noticed  as  being  a  mc- 
*  thod  which  by  fome  is  reckoned  one  of  the  greateft  im- 
provements in  hufbandry  that  took  place  during  the 
late  century.  It  feems  to  have  been  firft  fuggefted  by 
planting  grains  in  a  garden  from  mere  curioGty,  by 
perfons  who  had  no  tliought  or  opportunity  of  extend- 
ing it  to  a  lucrative  purpofe.  Nor  was  it  attempted  on 
a  larger  fcale,  till  a  little  farmer  near  Norwich  began 
it  upon  lefs  than  an  acre  of  land*  For  two  or  three 
years  only  a  few  followed  his  example ;  and.thefe  were 
generally  the  butt  of  their  neighbours  merriment  for 
adopting  fo  fingular  a  praQice.  They  had,  however, 
confiderably  better  corn  and  largtr  crops  than  their 
neighbours :  this,  together  with  the  laving  in  feed,  en- 
gaged more  to  follow  thcni  :  wliile  fome  ingenious  ptT- 
fons,  obferving  its  great  advaiitaj^c,  recommended  and 
publiihcd  its  utility  in  thci  Ni)rwicli  papers.  Thefc  x<> 
commendations  had  their  clVccl.  The  curiv-iity  ami 
inquiry  of  the  Norfolk  farniers  (particularly  round  Nor- 
wich) were  excited,  and  tlicy  found  fuflicicnt  reafon 
to  make  general  experiments.  Among  the  rell  wai 
0110  of  the  largc'd  occupiers  of  land  in  that  county,  mIio 
fet  57  acres  in  one  year.  His  fuccefs,  from  the  vilVoIe 
fupcriority  of  his  crop,  both  in  quantity  and  quality, 
was  fo  great,  tliat  the  following  autunm  he  fet  303 
a  capital  acres,  and  has  continued  the  prail  ice  ever  fnicc.  This 
inent*^in  a-  ^o^^^'  experiment  citabliihcd  the  pradice,  and  was  the 
inculture.  nieans  of  introducing  it  3.;enorally  among  tlie  intelli*j:cn: 
farmers  in  a  very  large  dillricl  of  land  ;  there  being 
few  who  now  fow  any  wheat,  if  they  can  procure  haiiJ> 
X  to 
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to  fct  it.    It  has  been  genersilly  obferved,  that  although  Culture  of 
the  fet  crops  appear  very  thin  during  the  autumn  and    plants. 
winter,  the  plants  fide-ftioot  and  fpread  prodigioufly  in        '      ^ 
the  fpring.     The  ears  are  indifputably  larger,  without 
any  dwarfifh  or  fmall  corn ;   the  grain  is  of  a  larger 
bulk,  and  fpecifically  heavier   per  bufliel   than   when 
fown. 

The  lands  on  which  this  method  is  particularly  pro- 
fperous,  are  either  after  a  clover  ftubble,  or  on  which 
trefoil  and  grafs  feeds  were  fown  the  fpring  before  the 
laft.  Thefe  grounds,  after  the  ufual  manuring,  are  Method, 
once  turned  oter  by  the  plough  in  an  extended  flag  or 
turf,  at  ten. inches  wide  -,  along  which  a  man,  who  is 
called  a  dibblerj  with  two  fetting-irons,  fomewhat  big- 
ger than  ramrods,  but  confiderably  b'gger  at  the  lower 
end,  and  pointed  at  the  extremity,  fteps  backwards 
^long  the  turf,  and  makes  the  holes  about  four  inches 
afunder  every  way,  and  an  inch  deep.  Into  thcfe  holes 
the  droppers  (women,  boys,  and  givls)  drop  two  grains, 
which  is  quite  fuiTicient.  After  this,  a  gate  bufhcd 
with  thorns  is  drawn  by  one  horfe  over  the  land,  and 
clofes  up  the  holes.  By  this  mode,  three  pecks  of 
grain  are  fuilicient  for  an  acre  \  and  being  immediately 
buried,  the  grain  is  equally  removed  from  vermin  or  the 
power  of  frolt.  The  regularity  of  its  rifing  gives  the 
beft  opportunity  of  keeping  it  clear  from  weeds,  by 
weeding  or  hand-hdeing. 

Wheat-fetting  is  a  method  peculiarly  beneficial  when  Peculiar 
corn  is  dear ;  and,  if  the  feafon  be  favourable,  may  be  '^^'i^nt^gf** 
praftifed  with  great  ben'jfit  to  the  farmer.     Sir  Tho- 
mas fieevdr  of  Hethei-Hall  in  Norfolk,  found  the  pro- 
duce to  be  two  buihols   per  acre   mere   thuii   from  the 
wheat  which  is  fown  5  but  having  much  Icfs  fmall  corn 

Vol.  L  G  g  intermixed 
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v'ii;t.i.   '.f  intermixed   with  it,  the  fample  Is  better,  and  alwa?f 
PUais.    fetches  a  higher  price,  to  the  amount  generally  of  two 
^        Oiillings  per  quarter. 

This  method,  too,  faves  to  the  fanner  and  to  the 
public  fix  pecks  of  feed  wheat  in  every  acre ;  which,  if 
nationally  adopted,  would  of  itfelf  afford  bread  for 
more  than  half  a  million  of  people. 

Add  to  thefe  confiderations,  the  great  fupport  given 
to  the  poor  by  xhlsfiiofid  harveft,  as  it  may  be  calledi 
which  enables  them  to  difcharge  their  rents  and  main- 
tain their  families  without  having  recourfe  to  the  pa- 
ri Ih. — ^The  expence  of  fetting  by  hand  is  now  reduced 
to  about  fix  ihjllings  per  acre  ^  which,  in  good  wea- 
ther, may  be  done  by  one  dibbler,  attended  by  three 
droppers,  in  two  days.     This  is  five  (hillings  per  day ; 
of  which  if  the  dibbler  gives  to  the  children  fixpcncc 
each,  he  will  have  himfelf  three  (hillings  and  fixpence 
for  his  day's  work,  which  is  much  more  than  he  can 
poiFibly  earn  by  any  other  labour  \o  eafy  to  himfelf. 
But  put  tlie  cafe,  that  the  man  has  a  wife  who  dibbles 
with  him,  and  two  or  throe  of  his  own  children  to  drop 
to  him,  you  fee  his  gains  will  then  be  prodigious,  and 
enough  to  enfure  a  plenty  of  candidates  for  that  wort, 
even  in  the  leatl  populous  parts  of  the  country. 

It  is,  howevor,  to  be  obfer^'ed  with  regard  to  this 
method,  that  in  feafonf^  when  feed-corn  is  verj'  cheap, 
or  the  autumn  particularly  unfavourable  to  the  praclice, 
it  mull  certainly  be  iclTjned.  In  light  land>,  for  inrtance, 
a  vorv  drv  feed  time  prevents  dibbling ;  as  the  holes 
uia.le  With  tlu'  iniUunionts  will  be  filicd  up  again  by 
the  mould  as  i.^lt  a>  the  i:iiirumc:n  is  witluirawn.  So, 
a^.iln,  in  a  vcrv  wot  iVafon,  on  rtro?ig  and  Win  cbys 
the  fccd^  in  il;j  liol.s  cannot  be  well  and  properly  co- 
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rered  by  the  buflics  drawn  over  them.     But  thefc  ex-  Culture  of 
tremes  of  dry  and  wet  do  not  often  happen,  nor  do    Plants. 
they  aifi«£l  lands  of  a  moderately  confiilent  texture,  or        ' 
both  light  and  heavy  foils  at  the  fame  time  ;  fo  that  the 
general  pradice  is  in  fa£l  never  greatly  impeded  by 
them. 

Propagating  of  nvheat  by  dividing  and  tran/plantzng  its  Propajra- 
rwis.  In  the  PhUofophical  Tranfadions  for  1768,  wc^^'J^^^''^^^^ 
tneet  with  a  vety  important  experiment,  of  which  the<i>v  ding 
ibllowing  is  an  abftraci.  On  the  2d  of  June  1766,  Mr 
C  Miller  fowed  fome  grains  of  the  common  red  wheat ; 
ind  on  the  6th  of  Auguft  a  Angle  plant  was  taken  up  ^ 
ind  fcparated  into  18  parts,  and  each  part  planted  fe- 
nrately.  Thefe  plants  having  pufhcd  out  feveral  fidc- 
hoots,  by  about  the  middle  of  September;  fome  of 
hem  were  then  taken  up  and  divided,  and  the  reft  of 
hcxn  between  that  time  and  the  middle  of  October. 
rhia  fecond  divifion  produced  67  plants.  Thefe  plants 
emained  through  the  winter,  and  another  divifion  of 
hein»  made  between  the  middle  of  March  and  the  1 2th 
tf  April,  produced  500  plants.  They  were  then  di- 
vided no  further,  but  permitted  to  remain.  The  plant.s 
irere  in  general  ftrongcr  than  any  of  the  wheat  in  tlie 
ields.  Some  of  them  produced  upwards  of  100  ears 
rom  a  fingle  root.  Many  of  the  ears  meafured  fevcii 
aches  in  lengtli,  and  contained  between  60  and  70 
prain8« 

The  whole  number  of  ears  which,   by  the  procefs 

ftbore  mentioned,  were  produced  from  one   grain   of 

^irhieat,  was  21,109,  which  yielded  three  pecks  and  tliree 

quarters  of  clean  corn,  the  M-eight  of  which  was  471b. 

7  ounces  \  and  from  a  calculation  made  by  counting  tlic 

G  g  2  number 
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Cultur?  of  number  of  grains  in  an  ounce,  the  whole  number  of 

particular  . 

Plants,    grains  was  about  576,840. 
"  By  this  account  we  find,  that  there  was  only  one  ge- 

neral divifion  of  the  plants  made  in  the  fpring.  Had  a 
fecond  been  made,  Mr  Miller  thinks  the  number  of 
plants  would  have  amounted  to  2000  inftead  of  500, 
and  the  produce  thereby  been  much  enlarged. 

The  ground  was  a  light  blackiih  foil,  upon  a  gn- 
velly  bottom  ;  and,  confequently,  a  bad  foil  for  wbdkt 
One  half  of  the  ground  was  well  dunged^  tlie  other 
half  had  no  manure.  There  was,  however,  not  any 
difference  difcoverable  in  the  rigour,  or  gtovtb,  or 
produce,  of  the  plants. 

It  muft  be  evident,  that  the  cxpence  and  labour  of 
fetting  in  the  above  manner  by  the  hand,  will  render  it 
fcarcely  prafticable  upon  a  large  fcale  fo  as  to  be  pro- 
duftive  of  any  utility.  A  correfpondent  of  theBathSo- 
ciety,  therefore,  (Robert  Bogle,  Efq.  of  Daldowin,  near 
Glafgow,  with  a  view  to  extend  the  practice,  has  prc»- 
Mcthof!  V^^^^  the  ufe  of  the  harrow  and  roller  until  fome  bet- 
proi^'icd  by  ter  implements  be  invented.  This  method  occurred  to 
**  '  him  from  attending  to  the  practice  ufual  with  far- 
mers on  certain  occafions,  of  harrowing  their  fields  af- 
ter tlie  gtain  is  fprung  up.  Upon  inveftigating  the 
principles  upon  wliich  thefe  practices  are  founded,  he 
found  them  confined  merely  to  that  of  pulverizing  the 
cartli,  without  any  attention  to  Mr  Miller's  doctrine. 
They  faid,  "  that  after  very  heavy  rains,  and  then  ex- 
celTive  dry  weather,  the  furface  of  their  lands  was  apt 
to  be  caked,  the  tender  fibres  of  the  young  roots  were 
thereby  prevented  from  pufliing,  and  of  courlc  the 
vegetation  was  greatly  obftruttoJ  •,  in  fuch  inftancc>, 

tho 
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fhcy  found  very  great  benefit  from  harrowing  and  roll-  Oilvm  of 

^        „  particular 

ing.  Plants. 

Thefe  principles  he  acknowledges  to  be  well  founded,  ' 
fo  far  as  relates  to  pulverizing  •,  but  contends,  that  the 
benefit  arifing  from  harrowing  and  rolling  is  not  derived 
from  pulverizing  entirely,  but  alfo  from  fubdividing  and 
enabling  the  plants  to  tiller  (as  it  is  termed),  or  fide- 
flioot.  **  The  harrow  (he  obferves)  certainly  breaks  the 
incruftation  on  the  furface,  and  the  roller  crumbles  the 
clods ;  but  it  is  alfo  obvious,  that  the  harrow  removes 
a  great  many  of  the  plants  from  their  original  ftations ; 
and  that  if  the  com  has  begun  to  tiller  at  the  time  it  is 
ufed,  the  roots  will  be,  in  many  inflances,  fubdivided, 
and  tlien  the  application  of  my  fyftem  of  divifibillty 
comes  into  play.  The  roller  then  ferves  to  plant  the 
roots  which  have  been  torn  up  by  the  harrow." 

But  on  this  the  Society  obferve,  tliat  the  teeth  of  a  Objcdlons. 
harrow  are  too  large  to  divide  roots  fo  fmall  and  tena- 
cious as  are  thofe  of  grain  ;  and  whenever  fuch  roots 
(however  tillered)  (land  in  the  line  any  tooth  makes, 
they  will,  if  fmall,  be  only  turned  on  one  fide  by  the 
earth  yielding  to  their  lateral  preflbre,  or,  if  large,  the 
whole  root  will  probably  be  drawn  out  of  the  ground. 
The  principal  ufes,  therefore,  derived  from  harrowing 
and  rolling  thefe  crops  are,  opening  the  foil  between 
the  plants,  earthing  them  up,  breaking  the  clods,  and 
dofing  the  earth  about  their  roots. 

In  a  fubfequent  letter,  Mr  Bogle,  without  conteft- 
ing  thefe  points,  further  urges  the  fcheme  of  propaga- 
ting wheat  by  dividing  and  tranfplanting  its  roots.  "  I 
have  converfed  (fays  he)  much  with  many  practical 
farmers,  who  all  admit  that  my  plan  has  the  appearance 
pot  only  pf  being  practical,  but  advantageous.  I  have 
G  g  3  alio 
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alfo  feenii  m  the  ninth  nnmbor  fvf  Mr  Topng*s  Afiiiab 
of  Agriculiure,  the   account  of   ;*n  expeT^m<^t1t  which 
rtroiigly  corroborates  my  theory.     It  was  made  by  tiit 
Rev,  Mr  P[kc  of  Edmonton*      From  tliU,   and  orh«r 
expcrim^jits  whkh  Hsjve  been  made  under  my  own  tye, 
I  forefce  ci^arly^  ihmt  the  fyHtm  k  pTadtcaUe,  and 
will  certainly  be  prodtiif^lve  of  greut  Iwnefit^  fhould  it 
become  gener*iL     Bcffjdrs  the  faving  of  nine- tenths  rf 
feed  in  the  iand  fown  broad-catt»  other  very  imporunt 
advantages  will  atti*nd  the  ferting  out  of  wheat  from  a 
feed-bed  t  fiich  as  an  early  crop ;  the  certainty  of  god 
crops  I  rendering  a  fummifr-fallotv  unneceilary ;   favtng 
dung  J  and  having  your  wheat  perfediy  free  from  wuedJ 
without  either  hand  or   horfe-hoebig.      Five  hundred 
plants  in  April  produced  almoft  a  bufhel  of  grain,    Uj 
gardener  fays,  he  can  fet  one  thoufand  plants  in  a  dajf 
which  is  confirmed  by  the  opinion  of  two  other  pr- 
deners.     Mr  Miller  found  no  difference  in  the  produce 
of  what  was  planted  on  lands  that  had  dung,  and  od 
what  had  none,  except  where  the  land  was  improper 
for  wheat  at  all." 

On  this  letter  we  have  the  following  note  by  the  f(v 
ciety :  "  Mr  Bogle  will  fee,  by  the  Society's  premium 
book  this  year,  that  by  having  offered  feveral  premiums 
for  experiments  of  the  kiad  he  fo  eameftly  recom- 
mends, we  wifli  to  have  his  theory  brought  to  the  teft 
of  praftice.  Our  reafon  for  this,  as  well  as  for  prini;- 
ing  Mr  B's  letter,  was  rather  to  excite  dccilive  trials 
by  ingenious  perfons,  than  from  any  expectation  of  the 
practice  ever  becoming  a  general  one.  General,  m- 
deed,  it  never  can  be.  A  fufficient  number  of  hands 
could  not  be  found  to  do  it.  Unkindly  fcafons  at  the 
time  of  iranfplanting  and  dividing  the  roots  would  i^' 

quentM 
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Ottently  endanc^er  and  iniure.  if  not  deftroy,  the  crops*  Culture  of 

n  ,     .    .         ,  ,  ,,  rt-     1  t  particular 

out  admitting  the  mode  generally  pradticable,  we  very  punts. 
much  doubt  whether  all  the  advantages  he  has  enume-  ' 
rated  would  be  derived  from  this  mode  of  culture. 
Why  (hould  dividing  and  tranfplanting  the  roots  of 
wheat  caufc  the  crop  to  be  early,  or  afford  a  certainty 
of  its  being  a  good  one  ?  We  cannot  think  that  lefs 
manure  is  neceflary  in  this  method  than  either  in  drill- 
ling  or  broad-caft ;  nor  can  we  by  any  means  admit> 
fuch  crops  would  <  be  perfe£tly  free  from  weeds  with- 
out either  hand  or  horfe-hoeing.'  We  readily  agree 
with  Mr  Bogle,  that  by  this  mode  of  culture  on  a  ge- 
neral fcale,  an  immenfe^  quantity  of  feed-corn  would  be 
annually  favcd  to  the  nation ;  and  in  this,  we  believe, 
the  advantage,  were  it  practicable,  would  principally 
confift." 

Upon  the  fame  fubjed,  and  that  of  harrowing  all  i^urtber  ob- 
Idnds  of  corn,  we  are  informed,  Mr  Bogle  afterwards  ^7]^^*°°* 
oonununicated  to    the    Society   his  thoughts  more  at  ^oglc. 
large,   together  with    authentic    accounts  which  were 
made  at  his  inftaiice,  and  which  were  attended  with 
very  great   fuccefs.      Thefe  mud  undoubtedly  be  re- 
garded as  of  very  great  importance,  and    accordingly 
the  Society,    conceiving  his  fyftem  may  be    attended 
with    confiderable  advantages  if  brought  into  general 
practice,  have  given,  at  the  end  of  their  third  volume, 
a  few   of  his   leading   principles.      Mr   Bogle   Itates, 
I.  That  he  has  known  many  inftances  of  very  groat 
crops  having  been  obtained  by  harrowing  fields  of  corn 
after  they  were  fprouted ;  and  therefore  recommends 
the  pradice  very  warmly. 

2*  That  he  has  alfo  received  an  authentic  account  of 
G  g  4  on^ 
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of  erne  inffctnce  wHe^  tlic  lame  good  effbas  w«re  pn 
by  pJuu^hiRg  the  fttid. 

J.  On  chc  ryllcnt  of  trattfpbntLtig,  he  flaies,  t!m  a 
very  ^rtsAi  pixjpc^rdoti  of  the  feed  will  be  fave<l»  aii  i 
farmer  may  have  a  ourfcry,  cr  fmall  patch  of  pltnts, 
from  which  \m  (leld*  may  be  luppUcd  i  he  culcutattv 
that  one  acre  mi  ill  yieid  planU  iuiKL'ietit  for  too  arrci, 

4*  Tliitt  a  very  gT«?iit  incrcufe  of  crops  may  he  ob- 
tained by  thia  method,    probably  a  double  crop^  nay 
pedup*  a  triptc^  quantity  of  what  is  reaped  eiiber  b 
drilling  or  by  the  broad-cail  hulbandry. 

5*  That  a  great  part  of  the  bbour  may  be  pcrfonM? 
ed  by  infirm  men  Tind  women,  and  ahb  by  chUdrai, 
who  are  at  prefent  fupportcd  by  die  pariih  charirfi 
and  that  of  courfe  the  poor^s  rates  may  be  confiderablf 
reduced. 

6.  That  the  expcnce  will  not  exceed  from  2os.  to 
3 OS.  per  acre,  if  the  work  be  performed  by  able-bodied 
men  and  women ;  but  that  it  will  be  much  lower,  if 
that  proportion  of  the  work  which  may  be  done  by 
employing  young  boys  and  girls  Ihould  be  allotted  to 
them. 

7.  That  in  general  he  has  found  the  diflance  of  nine 
inches  every  way  a  very  proper  diftance  for  fetting  out 
the  plants  at  •,  but  recommends  them  to  be  tried  at 
other  fpaces,  fuch  as  6,  8,  or  even  12  inches. 

8.  That  he  conceives  an  earlier  crop  may  be  obtain- 
ed in  this  manner  than  can  be  obtained  by  any  other 
mode  of  cultivation. 

9.  That  a  clean  crop  may  alfo  be  procured  in  thi» 
way ;  becaufe  if  the  land  be  ploughed  immediately  be- 
fore the  plants  are  fet  out,  the  com  will  fpring  much 
quicker  from  the  plants  than  the  weeds  will  do  ff^^ 
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ijieir  feeds;  and  the  corn  will  thereby  bear  down  the  Oilturerf 
growth  of  the  weeds.  I'lants. 

10.  'riiat  fuch  lands  as  are  overflowed  in  the  winter 
uid  fpringy  and  are  of  courfe  unfit  for  fowing  with 
wrheat  in  the  autumn,  may  be.  rendered  fit  for  crops  of 
vheat  by  planting  them  in  the  fpring^  or  even  in  the 
fununer. 

1 1.  That  he  has  known  inilances  of  wheat  being 
tranfplanted  in  September,  O&ober,  November,  Febm- 
ary,  ^larcb,  April,  and  even  as  late  as  the  middle  of 
May,  which  have  all  anfwered  very  welL 

1 2.  That  he  has  known  an  early  kind  of  wheat  fown 
IS  late  as  the  middle  of  May,  which  has  ripened  in  very 
good  time ;  and  from  that  circumftance  he  conceives, 
if  the  plants  ihould  be  taken  from  that  early  kind,  the 
(eafon  of  tnmfplanting  might  be  prolonged  at  lead  till 
the  I  ft  of  July,  perhaps  even  later. 

i^.  That  he  has  reafon  to  think  wheat,  oats,  and 
barley,  are  not  annuals,  but  are  perennials,  provided 
they  are  eaten  down  by  cattle  and  fheep,  or  are  kept 
low  by  the  fcythe  or  fickle ;  and  arc  prevented  from 
fpindling  or  coming  to  the  ear. 

14.  ^rhat  one  very  prevalent  motive  with  him  in 
profecuting  this  plan,  is,  that  he  is  of  opinion  it  may 
enable  government  to  dcvife  means  of  fupporting  the 
vagrant  poor,  both  old  and  young,  who  are  now  to  be 
met  with  everywhere,  both  in  towns  and  in  the  country^ 
and  who  arc  at  prefent  a  burden  on  the  community : 
but  if  fuch  employment  could  be  ftruck  out  for  them,  a 
comfortable  fubfillence  might  be  provided  for  them  by 
means  of  their  own  labour  and  induftry  ;  and  not  only 
fave  the  public  and  private  charitable  contributions,  but 
may  alfo  render  that  clafs  of  people  ufcful  and  profit- 
able 
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«Xiltiireof  able  fubjeds;  inftead  of  their  remaiiiing  in  a  afelel^ 
nants.    uTetchcd>  and  perhaps  a  profligate  and  vicious  courfe 

Laftly,  Mr  Bogle  has  hinted  at  a  fecondaiy  objeft 
which  lie  has  in  view,  from  this  mode  of  cukiTatioiiy 
which  he  apprehends  may  in  time,  with  a  fmall  degree 
of  attention^  prove  extremely  advantageous  to  agricul- 
ture.— ^It  is,  that,  in  die  firft  place,  the  veal  and  intrin» 
fie  value  of  diderent  kinds  of  grain  may  be  more  ac- 
carately  afccrtained,  by  making  a  compaxifon  of  it  with 
a  few  plants  of  each  kind  fet  out  at  the  iame  time, 
than  can  be  done  when  fown  in  drills  or  broad-caft  ; 
and  when  the  moft  valuable  kinds  of  wheat,  oats,  of 
barley,  are  difcovered,  he  ftates,  that  in  a  very  (hort 
time  (not   exceeding  four  or   five  years)  a   fufficient 
quantity  of  that  valuable  kind  may  be  procured  to  fup- 
ply  the  kingdom  with  feed  from  a  (ingle  grain  of  each 
kind ;  for  he  calculates,  that  47,000  grains  of  wheat 
may  be  produced  by  diviiibility  in  two  years,  and  three 
months. 
9^*^!"-         Upon  thefe  propofitions  the  Society  obferves,   "That 
Bath  So-     although  Mr  Bogle  appears  to  be  too  fanguine  in  his 
*^^^*         expeciatioiii^  of  feeing  his  plan  realized  in  general  prac* 
ticey  it  certainly  merits  the  attention  of  gentlemen  far- 
mers.   We  wiUi  them  to  make  fair  experiments,  and  re- 
port their  fuccefs.     All  grand  improvements  have  been, 
and  ever  will  be,  progreiFive.     They  muft  neceflaril^ 
originate  with  gentlemen  ;  and  thence  the  circle  is  ex« 
tended  by  almoft  imperceptible  degrees  over  provinces 
and  countries.     At  all  events,  Mr  Bogle  is  juftly  en- 
titled to  the  thanks  of  tlic  Society,  and  of  die  public, 
for  the  great  attention  he  has  paid  to  the  fubje£l." 
Therejs   perhaps  no  part  of  Great  Britain  where 

wheat 
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wheat    is    cultivated    to    more    perfedion    than    in  Oihrorf 

psnicnlflr 
Norfolk.      Mr  Marflial   informs  us,    that  the  fpecies    punti. 

raifed  in  that  county  is  called  the  Noffolk  redj  and  ' 
weighs  heavier  than  any  other  which  lias  yet  been  in-^t,catni 
troduced,  though  he  owns  that  its  appearance  is  much*^'^^"**^ 
againft  the  aiTertion,  it  being  a  long  thin  grain,  re- 
sembling rye  more  than  well-bodied  wheat.  About  15 
or  20  years  ago  a  new  fpecies  was  introduced,  named 
the  Kentijb  co/b  ;  agsunft  which  the  millers  were  at  firft 
very  much  prejudiced,  though  this  prejudice  is  now  got 
over.  A  remarkable  circumftance  refpecling  this  graia 
is,  that  though  upon  its  introdu£lion  into  the  county 
the  cojb  or  hu(k  be  perfedly  white,  yet  fuch  is  the 
power  either  of  the  foil  or  of  the  mode  of  cultivation 
to  produce  what  the  botanifts  call  varieties^  that  the 
grain  in  queftion  is  faid  to  lofe  every  year  fomewhat  of 
the  whitenefs  of  its  hulks,  until  they  become  at  lail 
equally  red  with  thofe  of  the  former  kind.  The 
fouthem  and  fouth-eaflem  parts  of  the  county  general- 
ly enjoy  a  ftronger  and  richer  foil  than  the  more  north- 
erly, and  therefore  are  more  proper  for  the  cultivation 
of  that  fpecies  of  grain.  In  the  northern  parts  are 
fome  farms  of  very  light  foil,  where  tlie  farmers  fow 
only  a  fmall  quantity  of  wheat ;  and  thefe  iight  lands 
are  called  barley  farms. 

The  greateft  part  of  the  wheat  in  Norfolk  is  fownSoccHRoA 
upon  a  fecond  year's  ley :  fometimes  it  is  fown  upon^^'*^ 
a  firft  year's  ley  ;  fometimes  on  a  fummer  fallow ;  af- 
ter peas,  turnips,  or  buck  harvefted  or  ploughed  un- 
der. The  pra^ice  adopted  by  thofe  who  are  looked 
upon  as  fuperior  hufbandmen  in  the  county  of  Norfolk 
is  as  follows :  The  fecond  year  s  K»ys  having  finiihed 
die  bijllocks,  and  Iwrought  the  Hock  cattle  and  horfes 

through 
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GbiniTe  of  through  the  (bre  part  of  fummer,  and  the  firft  yeu^i 

PUnts.    leys  having  been  made  ready  to  receive  hit  ftocky  the 

^  £airmer  begins  to  break  up  his  old  land  oc  ley  ground 

Kicc-balk.  j,-  j^  peculiar  mode  of  cultivation  named  rtcf-balhinr^ 

ng,  a  parti-    '       ^  , 

clUar  mode  in  which  the  furrow  is  always  turned  toward  the  un* 

Lpiidnel  ploughed  ground,  the  edge  of  the  coulter  paiBng  al- 
ways clofe  by  the  edge  of  the  flag  laft  turned.  This 
is  done  at  firft  with  an  even  regular  furrow ;  opportu^ 
nity  being  taken  for  performing  the  operation  after  the 
furface  has  been  moiftcned  by  a  fummer  (hower.  In 
this  ftate  his  fummer  leys  remain  until  towards  the  end 
of  harveft,  when  he  harrows  and  afterwards  ploughs 
them  acrofs  the  balks  of  the  former  ploughing,  bring- 
ing them  now  up  to  the  full  depth  of  the  foil.  On 
this  ploughing  he  immediately  harrows  the  manure, 
and  ploughs  it  in  with  a  (hallow  furrow.  The  efleds 
of  this  third  ploughing  are  to  mix  and  eflTcAually  pul- 
verize the  foil  and  manure  ;  to  cut  off  and  pulverize  the 
upper  furfaces  of  the  furrows  of  the  fecond  ploughing ; 
and  thus,  in  the  mod  cffeciual  manner,  to  eradicate  or 
fmother  the  weeds  which  had  efcaped  the  two  former 
ones.  Thus  it  lies  until  the  feed  time,  when  it  is  har- 
rowed, rolled,  fown,  and  gathered  up  into  ridges  of 
fuch  widtli  as  the  farmer  thinks  moft  proper.  Thofc 
of  fix  furrows  are  moft  common,  though  fome  very 
good  farmers  lay  their  wheat  land  into  four-furrow,  and 
others  into  ten-furrow  ridges ;  "  which  laft  (fays  our 
author)  they  execute  in  a  ftyle  much  fuperior  to  what 
might  be  expcdted  from  wheel-ploughs."  Tliey  excel» 
however,  in  the  fix-furrow  ploughing ;  of  which  Mr 
Marflial  gives  a  particular  account.  When  ploughing  in 
this  manner,  they  carry  very  narrow  furrows  ;  fo  that  a 
Cx-furrow  ridge,  fet  out  by  letting  the  ofF-horfe  return  in 

^4 


AGRICULTUltE.  ^^fy 

the  firft-made  f urrow^  does  not  meafure  more  than  three  Cultm  of 
feet  eight  or  nine  inches.  ^ams. 

When  wheat  is  cultivated  after  the  firft  year's  ley,  •  -^ 
the  feed  is  generally  fown  upon  the  flag  or  furrow 
turned  over.  After  pcafe,  one  or  two  ploughings  are 
given;  tlie  other  parts  of  the  management  being  the 
fame  with  that  after  the  fecond  year's  ley  already  men* 
tioned.  After  buck  harvefted  he  fcldom  gives  more 
than  twOy  and  fometimes  but  one,  ploughing.  In  the 
former  cafe  he  fpreads  his  manure  on  the  ftubble,  and 
ploughs  it  in  with  a  (hallow  furrow ;  harrows^  roUs^ 
fows,  and  gathers  up  the  foil  into  narrow  work.  The 
manure  is  in  like  manner  fpread  on  the  ftubble  after 
once  ploughing,  and  the  feed  is  then  fown  among  th« 
manure ;  the  whole  ploughed  in  together,  and  the  foil 
gathered  up  into  narrow  ridges,  as  if  it  had  undergone 
the  operations  of  a  fallow.  An  inconvenience  attend^ 
ing  this  praftice  is,  that  the  buck  which  is  neceflarily 
flied  in  harvcfting  fprings  up  among  the  wheat,  and 
becomes  a  weed  to  it,  at  the  fame  time  that  the  rooks, 
if  numerous,  pull  up  both  buck  and  wheat,  leaving  fe- 
veral  pntches  quite  bare.  This  is  obviated  in  a  great 
meafure  by  firil  ploughing  in  the  manure  and  felf-fown 
buck  with  a  ih^illow  furrow,  in  confequence  of  which 
tlie  buck  vegetates  before  the  wheat. 

It  is  likewife  a  favourite  practice  with  the  Norfolk 
farmers  to  raife  wheat  after  buck  ploughe<l  under.  They 
plough  under  the  buck  by  means  of  a  broom  made  of 
rough  bullies  fixed  to  the  fore  tackle  of  tlie  plough  be- 
tween the  wheels,  which  bears  down  the  plant  with- 
out lifting  the  wheels  from  the  ground.  Sometimes, 
when  the  buck  i^  Itrong,  they  firfl  break  it  down  with 
a  roller  goin^;  the  fame  way  that  the  plough  is  intend* 

ed 
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CaltttRofed  tagO|.  afterwards  a  good  ploughman  will  cover  ie 
"^jut^  fo  cSsGtaaJlj  that  fcarce  a  ftalk  can  be  feen.  Some- 
'  times  the  furf ace  of  the  ground  is  left  rough,  but  it  is 
more  eligible  to  harrow  and  roll  it.  The  pra&icc  of 
fummer-faUowing  feldom  occurs  in  Norfolk;  diough 
fbmetimes^  when  the  foil  has  been  much  worn  down  bj 
croppingi  and  overrun  by  weeds,  it  is  efteemed  a  judi- 
cious pra£lice  by  many  excellent  hufbandmeti,  and  the 
I»ra£kice  feems  to  be  daily  gaining  ground.  After  tumips 
the  foil  is  ploughed  to  a  moderate  depth,  and  the  feed 
fbwn  over  the  firft  ploughing :  but  if  the  turnips  be 
got  in  early,  the  weeds  are  fometimes  firft  ploughed 
ia  with  a  {hallow  furrow,  and  the  feed  ploughed  under 
jwith  a  fecond  ploughing,  gathering  the  foil  into  narrow 
ridges.  . 
BftBurinjr  With  regard  to  the  manuring  of  the  ground  for 
i&  Norfolk  wheat  in  Norfolk,  that  which  has  been  recently  clayed 
or  marled  is  fuppofed  to  need  no  other  preparation 
any  more  than  that  which  has  received  15  or  20  loads 
of  dung  and  mould  for  tiitnipsj  the  firll  year's  ley 
havihg  been  teatlied  in  autumn,  and  the  fecond  fed 
off.  Where  the  foil  is  gocnl,  ami  the  wheat  apt  to 
run  too  much  to  ftraw,  it  is  the  praAice  of  fome  judP- 
cious  farmers  to  fet  their  manure  upon  the  young  clo- 
ver, thereby  depriving  die  wheat  in  fome  degree  of  its 
ranknefs;  but  it  is  mod  common  to  fpread  it  upon 
the  broken  ground  5  or,  if  the  feed  be  fown  upon  the 
turned  furrow,  to  fpread  it  on  the  turf  and  plough  it 
under ;  or  to  fpread  it  on  the  ploughed  furf  ace,  and 
harrow  it  in  with  the  feed  as  a  top-drelTmg.  A  fmaller 
quantity  of  manure  is  generally  made  ufe  of  for 
wheat  than  for  turnips.  From  eight  to  ten  cart  loads 
^as  much  as  three  horfcs  can  conveniently  draw)  are 

reckoned 
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reckoned  fufficient  for  an  acre  ;  three  or  four  chaldrons  CiJture  rf 

pu,rticul«ir 

of  lime  to  one  acre,  or  40  buihels  of  foot  to  the  fame    plants. 
quantity  of  ground ;  or  about  a  ton  of  rape^cakc  to        • 
three  acres. 

In  this  county  they  never  begin  to  fow  wheat  till  ximr  oT 
after  the  17th  of  Oaober,  and  continue  tillthe   be-^""''"**' 
ginning  of  December,  fometimcs  even  till  ChriftmasI 
They  ^ive  as  a  reafon  for  this  hte  fowing,  that  the 
wheat  treated  in  this  manner  is  lefs  apt  to  run  to  ilraw 
than  when  fown  earlier.     The  feed  is  generally  pre- 
pared with  brine,  and  -candied  in  the  ufual  manner  with 
lime.     The  following  metliod  of  preparing  it  is  faid 
to  be  eflfeftual  in  preventing  the  fmut.     *«  The  fait  isofprqii- 
diilblved  in  a  very  fmall  quantity  of  water,  barely  fuf-  J;"^  ^ 
ficient  for  the  purpofe.     The  lime  is  flaked  with  this 
folution,  and  the  wheat  candied  with  it  in  its  hottefl 
ftate,  having  been  prcvioufly  moiftened  with  pure  wa- 
ter."     According    to    our    author's   obfervation,   the 
crops  of  thofe  farmers  who  ufe  this  preparation  are  in 
general  more  free  from  fmut  than  thofe  who  make  ufe 
of  any  other. 

The  practice  of  dibbling  or  fetting  of  wheat  has  not  iMcthod  o" 
as  yet  become  general  throughout  Norfolk,  the  common  '°^^"'  ?• 
broad-cad  method  being  ufually  followed,  except  on  the 
Suffolk  fide  of  the  county.     Some  few  make  ufe  of  dib- 
bling and  fluting  rollers  -,  but  drilling  is  almoil  entirely 
unknown,   notwithftanding  the  great  aptitude  of  foil 
for  the  praclice.     Ploughing  in  tlie  feed  under  furrow 
is  the  favourite  mode  of  the  Norfolk  farmers,  and  is 
performed  in  the  following  manner  :  "  The  land  having  piouirhing 
b'ien  harrowed  down  level,  and   the  furface  rendered  ^^^^/^^^^ 

iintlrfr  tur- 

(mooth  by  the  roller,  the  head  ploughman  (if  at  leifure)  row  de- 
marks  out  tlic  whole  piece  in  narrow  flips  of  about  a  ^"  ^ 

ftatute 
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Gttlmr  of  (tatate  rood  in  width.  This  he  does  hy  hanging  up  the 
'^^^'^  plough  in  fuch  a  manner/ that  no  part  of  it  except  the 
»  heel  touches  the  ground ;  and  Ais  makes  a  fure  mark 
for  the  feedfman,  which  he  cannot  by  any  means 
miftake.  In  cafe  the  ploughs  are  all  employed,  the 
feedfman  himfelf  marks  the  ground,  by  drawing  a  piece 
of  wood  or  other  heavy  body  behind  him.  Mr  Mar- 
flial  prefers  this  to  the  Kentifh  method  of  fetdng  up 
fticks  in  the  form  of  a  lane,  as  being  lefs  liable  to  pro- 
duce miftakes. 
inftrmnriits  In  thofe  places  where  wheat  is  dibbled,  they  make 
wheat  dc-^  **f^  ^^  ^^^^  inftruments  for  the  purpofe.  The  aQing 
firUxd.  part  is  an  egg-fliaped  knob,  fomewhat  larger  than  a 
pigeon's  egg ;  the  fmaller  end  is  the  point  of  the  dibble, 
the  larger  having  a  rod  of  iron  rifing  from  it  about  half 
an  inch  fquare,  and  two  feet  and  a  half  long  ;  the  head 
being  received  into  a  crofs  piece  of  wood  refembling 
the  crutch  of  a  fpade  or  ihovcl,  which  forms  the  handle 
The  dibblcr  ufcs  two  of  thefe  inllruments,  one  in  each 
hand  ;  and,  bending  over  them,  walks  backward  upon 
the  turned  furrows,  making  two  rows  of  holes  in  each 
of  them.  Thofc  rows  arc  uiiiLilly  made  at  the  dillame 
of  four  inches  from  each  other ;  the  holes  being  ti»"0 
and  a  half  or  three  inches  dillant,  viz.  four  in  each 
length  of  the  foot  of  the  dibblcr.  The  great  an  in 
making  thefe  lies  in  leaving  them  firm  and  fmooth  in 
the  fides,  fo  that  the  loofe  mould  mav  not  run  in  to  fill 
them  up  before  the  ftods  are  dcpofitcd.  This  is  done 
by  a  circular  motion  of  tlie  hand  and  wrill ;  mikin.:  a 
femi-revolutioTi  every  ftrokc* ;  the  circular  motion  begin- 
ning as  tlie  bit  enters,  and  continuing  until  it  is  entire- 
ly difengaged  from  the  ni  mW.  The  operation  is  not 
perfedt  unlefs  the  dibbies  come   out    clean  and  wear 

I  bright. 
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bright.  *  It  is  fomewhat  difficult  to  make  the  holes  at  Culture  of 
equal  diftances ;  but  more  efpecially  to  keep  the  two     1  la^t8. 
ftraight  and  parallel  to  each  other,  fome  pradlicc  being  ^ 

required  to  guide  the  inftruments  in  fuch  a  manner  as 
to  correfpond  cxaftly  with  each  other  5   but  though 
couples   have    been  invented  to  remedy  this  inconve- 
nience to  keep  them  at  a  proper  diilance,    the  other 
method  is  ftill  found  to  be  preferable.      A  middling 
workman  will  make  four  holes  in  a  fecond.     One  dib- 
bier  is  fufficient  for  three  droppers;  whence  a  man 
and  three  children  are  called  a  fet.     The  dibbler  car- 
ries on  three  flags  or  turned  furrows ;  going  on  fome 
yards  upon  one  of  the  outfidc  furrows,  and  returning 
upon  the  other,  after  which  he  takes  the  middle  one ; 
and  thus  keeps  his  three  dibblers  conftantly  employed, 
and  at  the  fame  time  is  in  no  danger  of  filling  up  the 
holes  with  his  feet.     The  droppers  put  in  two  or  three 
grains  of  wheat  into  each  hole  5  but  much  time  and 
patience  is  ncceflary  to  teach  them  to  perform  the  bu- 
finefs  properly  and  quickly.      An  expert  dibbler  will 
hole  half  an  acre  in  a   day ;   though  one  tliird  of  an 
acre  is  ufually 'reckoned  a  good  day's  work.     The  feed 
is  covered  by  means  of  a  bufh  burrow ;  and  from  one 
bufhel  to  fix  pecks  is  the  ufual  quantity  for  an  acre. 
Notwithftanding  the  advantages  of  faving  feed,  as  well 
as  fome  others  which  art  generally  reckoned  undeni- 
able, it  is  here  affcrted  by  fome  very  judicious  farn\ers, 
that  dibbling  of  wheat  on  the  whole  is  not  really  a  pro- 
fitable pra£tice.     It  is  particularly  faid  to  be  produc- Objcaiom 
tive  of  weeds  unlefs  dibbled  very  thick  :  which  indeed  /p^^lJ'i^J^f 
may  probably  be  the  cafe,  as  the  v/eeds  are  thus  al- fli^bliug. 
lowed  a  greater  fpace  to  vegetate  in.     Mr  Marflial  him- 
felf  is  of  opinion,  that  «  the  dibbling  of  wheat  ap- 
VoL.  I.  H  h  pears 
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Culture  of  pears  to1>e  pecultarl]r  adapted  to  rich  deep  foils,  oft 
Plante.'^  which  three  or  four  pecks  dibbled  early  may  fpread 
'        fulBciently  for  a  full  crop ;  whereas  light,  weak,  (hal- 
low foils,  which  have  lain  two  or  three  years,  and  have 
become  graify,  require  an  additional  quantity  of  feed, 
and  confequently  an  addition  of  labour,  otherwife  the 
plants  are  not  able  to  reach  each  other,  and  the  graf- 
fes  of  courfe  find  theit  way   up   between    them,  by 
which  means  the  crop  is  injured  and  the  foil  rendered 
foul." 
Culture  of       The  fame  author  has  likewife  given  an  account  of 
the  midland  ^^  method  of  cultivating  wheat  pra£lifed  in  other  En- 
diftna.      gij(jj  counties*     In  the  midland  diftrid,  including  part 
of  StafFordfliire,  Derbyftiire,  Warwick,  and  Leiceiler- 
fhire,  we  are  informed  that  the  fpecies  ufually  fou-n  is 
that  called  Red  Lammas^  the  ordinary  red  wheat  of 
the  kingdom :  but  of  late  a  fpecies  named  the  EJfix 
dutiy  fimilar   to   the  Kentijlj  white  cojh  of  Norfolk,  and 
the  Hertfordjh'tre  brown  of  Yorkfliire,  has  been  coming 
into  vogue.     Cone-wheat,  formerly  in  ufe  in  this  di- 
ftrift,  is  now  out  of  fafhion.     Spring  wheat  is  cultiva- 
ted with  remarkable   fuccefs,  owing  principally  to  the 
time  of  fowing  ;  viz.  the  clofe  of  ApriL     Our  author 
was  informed   by  an  excellent   farmer  in  thcfe  parts 
that  by  fowing  early,  as  in  the  beginning  of  March, 
the  grain  was  liable  to  be  flirivclled,  and  the  draw  to 
be  blighted  \  while  that  which  was  fown  towards  the 
end  of  April,  or  even  in  the  beginning   of  May,  pro- 
duced clean  plump  corn.     At  the  time  he  vifited  this 
county,  however,   it   fecmed  to  be  falling  into  diiVe- 
pute-,    thougli  he  looks  upon  it,    in   fome    fituations  . 
cfpecially  in  a  turnip  country,  to  be  eligible,     hi  the 
ordinary  fuccellion  in  this  part  of  the  kingdom,  wheit 
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cornea  after  oats ;  and  there  is  perhaps  nine-tenths  of  Culture  of 
the  wheat  in  this  di(tri£t  fown  upon  oat-ftubble.  .  Our  ^^l^iantf.* 
author  has  alfo  feen  a  few  examples  of  wheat  being  '—%"■'•-' 
fown  upon  turf  of  fix  or  feven  years  leying  ;  and  feve- 
ral  others  on  clover  ley  once  ploughed,  as  well  as  fome 
after  turnips.  The  bell  crops,  however,  produced  in 
this,  of,  as  he  thinks,  in  any  other  diitricl,  are  after  fum^* 
mer  fallow.  The  time  of  fowing  is  the  month  of  Oc- 
tober, little  being  fown  before  Michaelmas ;  and  in  a 
favourable  (cafon,  little  after  the  clofc  of  the  month. 
Much  feed  is  fown  here  without  preparation.  When 
any  is  made  ufe  of,  it  is  the  common  one  of  brine  caa- 
died  with  lime.  The  produce  is  very  great,  the  me- 
dium being  full  three  quarters  per  acre,  foiTletimes 
four  or  five ;  and  one  farmer,  in  the  year  1784,  had 
on  50  acres  of  land  together,  no  lefs  than  45  bufliels 
per  acre. 

In  the  Vale  of  Gloucefter,  the  CMie^nvheat^  a  variety  in  the  Vale 
of  the  triticum  turgidum J  is  cultivated,  as  well   as  tliej^^^    ""' 
lammas  and  fpring  wheats.     It  is  not,  however,  the 
true  cone  wheat  which  is  cultivated  her^,  the  ears  being 
nearly  cylindrical ;  but  our  author  met  with  the  true 
fpecies  in  North  Wiltflure.     Beans  in  this  country  are 
the   common   predcceiTors  of  wheat,    and   fometimcs 
peafe ;  but  here  the  farmers  cultivate  wheat  upon  every 
fpecies  of  foil.    The  time  of  fowing  is  in  November 
and  December,  and  the  feed  is  thought  to  be  fown  in 
fufficient  time  if  it  is  done  before  Chriilmas.     In  tliis 
country  it  is  thought  that  late  fown  crops  always  pro- 
duce better  than  thofe  which  are  fown  early  ;  but  Mr 
Maiihal  accounts  for  this  by  the  vad  quantity  of  weeds 
the  latter  have  to  encounter,  and  which  the  Lite  fown 
crops  cfcape  by  reafon  of  the  weakncfs  of  vegetation  at 
H  h  2  that 
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Culture  of  that  time  of  the  year.  The  produce,  however,  dirougfa^ 
Plants.    o*it  the  Vale  of  Gloucefter,  is  but  very  indifferent.^^ 

'  Setting  of  wheat  is  not  praftifed,  but  hoeing  umTer- 

fally. — In  harvefting,  Mr  Marihal  obferves,    that  the 
grain  is  allowed  to  (land  until  it  be  unreafonably  ripe, 

Remark-     and  that  it  is  bound  up  into  very  fmall  (heaves.     The 

(heaves.  pradice  of  making  double  bands  is  unknown  in  this  di- 
ftn£l  'f  fo  that  the  (heaves  are  no  bigger  than  can  be 
contained  in  the  length  of  (ingle  ftraw.  The  inconve- 
niences of  this  method  are,  that  the  crop  requires  more 
time  to  (look,  load  and  unload,  and  (lack :  the  advan- 
tages are,  that  the  trouble  of  making  bands  b  avoided ; 
and  that  if  rainy  weather  happens  to  intervene,  the  (maD 
(lieaves  dry  much  fooner  than  the  large  ones.  Here  the 
crop  is  cut  very  high,  the  (lubble  and  weeds  being 
mown  off  in  fwaths  for  litter  foon  after  the  crop  is  cut? 
and  fometimcs  fold  as  high  as  5s.  per  acre. — Mr  Mar* 
Oial  is  at  a  lofs  to  account  for  the  little  quantity  pro- 
duced in  this  country  :  it  being  hardly  poirible  to  derive 
it  from  the  nature  of  the  foil,  almoft  all  of  it  being  pro- 
per for  the  cultivation  of  the  grain. 

In  \\\t  Cotf-      Among  the  Cotfwold  hills  of  Gloucefter  the  lammas 

wold  hilh.  -  ,  ^  •  r    L 

and  cone  wheats  are  (own  ;  and  a  new  variety  01  tne 
latter  was  raifed  not  long  ago  by  picking  out  a  (ingle 
grain  of  feed  from  among  a  parcel.  The  body  is  very 
long  and  large,  but  not  fightly. — ^The  Cotfwold  hills 
arc  almoft  proverbial  for  early  fowing  of  wheat.  Tbf 
general  rule  is  to  begin  ploughing  in  July,  and  fowing 
the  lirrt  wet  weather  in  Auguft  ;  fo  that  here  the  feed- 
time  and  harvcft  of  wheat  coincide.  If,  in  confequcncf 
^f  this  early  fowing  the  blade  Womes  rank  in  autumn, 
it  is  fup]>ol'ed  to  be  proper  to  eat  it  down  by  putting  a 
large  flock  of  (heep  upon  it  at  once.   Eating  it  in  fpn"J 
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k  confidered  as  pernicious.    It  is  ufually  weeded  with  Culture  of 
fpud-hooks ;  not  hoed,  as  in  the  Vale.     One  inftance,    pjanis. 
however,  is  mentioned  by  our  author,  in  which  a  very  ^-  ^ccoi 
thin  crop  full  of  feed-weeds  hoed  in  autumn  with  un-  the  good 
common  fuccefs,  occurred  in  tl\e  pra<3ice  of  a  fuperior  hoeing 
manager  in  this  diftrift ;  as  well  as  others  iii  which  ^^^^^ 
wheat  has  been  weeded  in  autumn  with  great  advan-« 
tage.     He  alfo  here  met  with  a  well  authenticated  in- 
ftanoe  of  the  good  effeSt  of  cutting  mildewed  wheat 
while  very  green.    **  A  fine  piece  of  wheat  being  lodged  of  cutting 
by  heavy  rains,  and  being  foon  after  perceived  to  be  in-  ^hcat  veri 
fe£led  with  the  mildew,  was  cut,  though  itill  in  a  per-^'*^^"^ 
fe^y  green  (late ;  namely,  about  three  weeks  before 
the  ufual  time  of  cutting.     It  lay  fpread  abroad  upon 
the  ftubble  until  it  became  dry  enough  to  prevent  its 
caking  in  the  (heaf ;  when  it  was  bound  and  fet  up  in 
ftocks*  The  refult  of  tins  treatment  was,  that  the  grain, 
though  fmall,  was  of  a  fine  colour,  and  the  beavieft 
^eat  which  grew  upon  the  fame  farm  that  feafon  ; 
owing,  no  do\^bt,  to  the  thinnefs  of  its  (kin.   What  ap- 
pears much  more  remarkable,  the  ftraw  was  perfedlly 
bright,  not  a  fpeck  upon  it.-^In  this  part  of  the  coun- 
try, the  produce  of  wheat  is  fuperior  to  that  in  the 
Vale ;  but  Mr  Marlhal  is  of  opinion,  that  the  foil  is 
much  more  fit  for  barley  than  wheat. 

In  York(hire,  though  generally  a  grafs  land  country,  culti\TitioTi 
and  where  of  confequence  com  is  only  a  fecondary  con-  ?;  ^^}^^^  "* 
cem,  yet  feveral  kinds  of  wheat  are  cultivated,  particu- 
larly Zealand,  Downy,  Kent,  Common  White,  Hertford-- 
Sure  Brown,  Tellow  Kent,  Common  Red*  All  thefe  arc 
varieties  of  winter  wheat ;  befides  which  they  cultivate 
alio  ihe/pring  ox  fummer  wheat.  Here  our  author  makes 
feveral  curious  obfervations  concerning  the  raifmg  of  v/r- 
H  h  3  fietlu 
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FUnti.    the  fame  effect  upon  the  varieties  of  wheat  ana  oo 
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grains  ;is  it  h;rs  on  thofe  of  cultivati^d  fnaus,  pof^ioeif 
and  otlier  vegetable  jnodudions.  Thus  to  produce  m 
early  p^.i,  the  gardener  marks  the  plants  which  open 
firft  into  bloflbm  amon^  the  mod  early  kind  he  has  ifl 
cultivation-  Next  year  he  fowa  the  produce  of  dKife 
plants,  and  goes  over  t)ie  coming  crop  in  the  manner 
he  had  done  the  preceding  year,  marking  the  earlier  of 
I  Ills  early  kind.  In  a  fimiLar  manner  new  varieties  of 
apples  are  raifed,  by  choofing  the  hrtXideft  leaircd  plants 
nmong  a  bed  of  feedlings  nfing  promifciioufly  from  pip- 
pins, Hulbandmcn,  it  is  probable,  have  heretofore 
been  equally  induftrious  in  producing  frefh  varieties  of 
corn ;  or  M^hence  the  endiefs  variety  of  winter  wbeats  ? 
If  they  be  naturally  of  one  fpecies,  as  Linnaeus  has 
deemed  them,  they  muft  have  been  produced  by  cli-' 
mate,  foil,  or  induftry  5  for  although  nature  fports  with 
individuals,  the  induftry  of  man  is  requifite  to  raifCf 
eftablifli,  and  continue  a  permanent  variety.  The  only 
inftance  in  which  I  have  had  an  opportunity  of  tracing 
the  variety  down  to  the  parent  individual^  has  occurred 
to  me  in  this  diftri£^.  A  man  of  acute  obfervation, 
having,  in  a  piece  of  wheat,  perceived  a  plant  of  un- 
common flrength  and  luxuriance,  diffufing  its  branches 
on  every  fide,  and  fetting  its  clofely-furrounding  neigh- 
bours at  defiance  ;  marked  it ;  and  at  harvcft  removed 
it  feparately.  The  produce  was  15  ears,  yielding  604 
grains  of  a  ft-rong-bodied  liver-coloured  wheat,  differ- 
ent, in  general  appearanpe,  from  every  other  variety  he 
had  feen.  The  chaff  was  fmooth,  without  awns,  and 
of  the  colour  of  the  grain  \  the  ftraw  ftout  and  reedy. 
Thefo  $04  grains  were  planted  fingiy,  nine  inches  afun-t 

der, 
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<ier»  fining  about  40  fquare  yards  of  ground,  on  a  do*  Gnltnre  of 
ver  ftubble>  the  remainder  of  the  ground  being  fown  plants. 
with  wheat  in  the  ordinary  way ;  by  which  means  ex-  ' 
traordinary  trouble  and  deilru£bion  by  birds  were  avoid- 
ed. The  produce  was  two  gallons  and  a  half,  weigh- 
ing 20  ^Ib.  of  prime  grain  for  feed,  betides  fome  pounds 
<^  fecQuds.  One  grain  produced  35  ears,  yielding  1 235 
grains  ;  fo  that  the  fecond  yearns  produce  was  fufficient 
to  {riant  an  acre  of  ground.  What  deters  farmers  from 
improvements  of  this  nature  is  probably  the  mifchie- 
voufnefs  of  birds :  from  u^ich  at  harveft  it  is  fcarcely 
poflible  to  preferve  a  fmali  patch  of  com,  efpecially  in 
a  garden  or  other'  ground  fituated  near  a  habitation ; 
but  by  carrying  on  the  improvement  in  a  field  of  com 
of  the  fame  nature,  that  inconvenience  is  got  rid  of. 
In  this  fituation,  however,  the  botanift  will  be  appre- 
henfive  of  danger  from  the  floral  farina  of  the  furround- 
ing  crop.  But  from  what  obfervations  I  have  made,  I 
am  of  opinion  his  fears  will  be  groundlefs.  No  evil  of 
this  kind  occurred,  though  the  cultivation  of  the  above 
variety  was  carried  on  among  ivhitc  wheat.  But  this 
need  not  be  brought  as  an  evidence  :  it  is.  not  uncom- 
oion  here  to  fow  a  mixture  of  red  and  white  wheats  to- 
gether ;  and  this,  it  is  confidently  aflerted,  without  im- 
pairing even  the  colour  of  either  of  them.  The  fame 
mode  of  culture  is  applicable  to  the  improvement  of  va- 
rieties ,  which  perhaps  would  be  more  profitable  to  the 
hufbandman  than  raifing  new  ones,  and  more  expedi-  ' 
tious/* 

In  Yorkfhire  the  very  Angular  preparation  of  feed  Preparation 
whesct  prevails  which  we  formerly  mentioned,  viz.  the  with  arfc- 
-  fteeping  it  in  a  foludon  of  arfenicy  as  a  preventive  of"**^* 
fmut.'    Marihal  was  informed  by  one  farmer,  that  he 
H  h  4  had 
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Gultiifs  ef  liad  made  ufc  of  this  preparation  for  20  years  with  fiic- 
Pbntfc  CC19,  having  never  during  that  long  ipace  of  time  fuf- 
fered  any  fetifible  itijury^  from  fmut.  Our  autliof  fcenia 
jjicHn^  to  believe  the  eiBcacy  of  this  preparatJon  ;  bal 
thinks  there  niay  be  Tome  rcafon  to  apprehend  danger 
in  the  ufe  of  fudi  a  pcnncious  mineraJj  either  through 
the  orckffncfs  of  lervanta,  or  h-uidUn^^  of  tl^c  feed  by 
the  perfon  who  fowa  it.  The  farmer  above  mentioned^ 
Iioweverp  during  ^11  Uic  timu*  he  ufed  it>  never  experi- 
enced any  inconvenience  eidacr  tci  hijtifclf,  the  fecdf- 
maiij  or  even  to  ^tlie  poultry  \  diough  thefb  bfl,  wc 
£hotitd  have  thtnigbt^  would  h.ive  been  peculiarly  liabk 
tn  accidents  from  arfentcaied  feed.  The  preparation  i& 
made  by  pounding  the  arfc'fitc  extremely  fine,  boiUng 
it  in  watery  and  drenching  the  feed  with  the  deco<3ion« 
<<  In  ftrianefs,  fays  Mr  Marfhal,  the  arfenic  (hould  be 
levigated  fufficiently  fine,  to  be  taken  up  and  wafhed 
over  with  water,  reducing  the  fediment  until  it  be  fine 
enough  to  be  carried  over  in  the  fame  manner.  The 
ufual  method  of  preparing  the  liquor  is  to  boil  one 
ounce  of  white  arfenic,  finely  powdered,  in  a  gallon 
of  water,  from  one  to  two  hours ;  and  to  add  to  the 
deco£bion  as  much  water  or  ftale  urine  as  will  increafe 
the  liquor  to  two  gallons.  In  this  liquor  the  feed  is» 
or  ought  to  be,  immerged,  ftirring  it  about  in  fuch  a 
manner  as  to  faturate  effectually  the  downy  end  of  each 
grain.  This  done,  and  tlie  liquor  drawn  ofF,  the  feed 
is  confidered  as  fit  for  the  feed  baiket,  without  being 
candied  with  lime,  or  any  other  preparation.  A 
bufhel  of  wheat  has  been  obferved  to  take  up  about  a 
gallon  of  liquor.  The  price  of  arfenic  is  about  6d. 
per  pound ;  which,  on  this  calculation,  will  cure  four 
quarters  of  feed.-     If    no  more  than  three  quarters 

be 
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be  prepared  with  it,  the  coft  will  be  only  a  farthing  Culture  <£ 
per  bufhel;   but  to   this  muft   be   added   the   labour     piam^ 
of  pounding  and  boiling.     Neverthelefs,  it  is  by  much        ' 
the    cheapeft,   and    perhaps,   upon   the    whole,    adds 
Mr  Marlhal,    the  beft  preparation   we   are  at  prefent 
acquainted  With.     In  this  county  it  is  believed,  that  a 
mixture  of  wheat  and  rye,  formerly  a  very  common 
crop  in  thefe  parts,  is  never  afFefted  with  mildew ;  but 
our  author  does  not  vouch  for  the  truth  of  this  af- 
fertion. 

Wc  muft  not  here  omit  to  take  notice  of  a  new  mode  Whrat  vsai 
of  cultivating  wheat  contrived  by  Mr  E.  Walker  of  f^^^JL^ 
Harply,  Norfolk  y  which  mode  of  culture  we  (hall  alfo  ^^• 
afterwards  have  occafion  to  notice  when  we  come  to 
treat  of  the  culture  of  turnips.  Mr  Walker  thus  ex- 
plains his  mode  of  procedure  in  a  letter  addrcfled  to  the 
publilher  of  the  Annals  of  Agriculture  *.  ^<  I  fow  in 
broad-caft,  after  the  turnips  have  been  once  hoed,  two 
bufliels  of  wheat  or  two  bufhcls  of  rye  per  acre ;  and 
then  hoe  the  fame  in  with  the  fecond  hoeing  :  if  it  be 
lioed  by  the  day  it  may  be  beft,  as  it  will  be  better 
done  by  tlie  fliort  ftrokes  or  cuts  with  the  hoes  than 
otherwife.  It  is  recommended  to  be  done  foon  after  the 
firft  hoeing,  for  many  reafons  :  It  becomes  a  fine  her- 
bage, and  keeps  the  land  very  clean,  without  any  injury 
to  the  turnips,  or  to  the  wheat  or  rye.  I  began  to  feed 
in  laft  Septeoiber,  the  turnips,  &c.  the  firft  of  the  month, 
and  fliall  continue  till  all  are  done.  I  have  fed  off  with 
all  forts  of  ftock  mixed,  and  have  drawn  out  the  turnips 
in  lines  to  fct  the  hurdles,  as  is  ufual,  and  fed  off  the 

'  turnips 
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Cwanr  if  tanups  and  ^uwlag  com  m  wet  and  dry  weather ;  bat 

*  ?iMas^    123d  litac  dry  veatitef^  and.  ftpgp»  is  the  piopeicft  tiiae 

'■     •      'andfacki  and  dia^  fiieep  and  iight  beafts  are  the  beft 

5x  Ughr  bndsy  i^iidi^  antfae  wfaoie^this  method  will 

2^ead^  ixaprove. 

^  Ail  0^  e\,M I Iaitfiit>  hose  been  made  without 
ractfinngy  «r  any  Bamiie;  ior  the  tsra^  and  iriieat 
CX09;  and  on  dioie  pnts  where  I  haie  £ed  off  at  the 
t£ine  k  has  been  dry  weachez^  thoc^  with  all  ibrtsof 
ftcck  tnhed  sai  dr^wiug  a»  abo^e,  I  have  grown  at 
the  rate  of  fire  eaomb  of  wheat  per  acf<^  and  at  the 
rzce  «£  c^^  ccaad>  q£  rye  per  acre  ^  and  fiome  was  al> 
inod  tocaQT  di^iioj^  by  fiec£aeg  off  in  wet  weadicrt 
is  i  was  deterauned  libt  io  defift^  that  I  mig^t  know 
ijiebad  or  good  ettedsfiRsn  Seeding  off  die  tnnrips  with 
the  com  in  didijmt  weather,  as  well  as  Ae  difiereat 
iBonths  ;  aii  which  I  flail  be  ahfe  to  give  infonnatioo 
ex'  i:e\t  year,  to  thote  who  wiih  to  know.  I  find  the 
feed  neixlT  worth  the  coft  of  the  Ceed  com,  which  is  a 
Quteriai  cooOAkratkn  in  caie  fou  plough  the  land  foi 
barley  or  ocher  tummer  cocn  »  bot  if  the  wheat  or  rye 
(lands  2  crop  to  your  mind,  it  will  do  better  to  harrow 
it  in  the  fpring,  2t  which  time  you  may  low  your  gnfs 
I'ceds,  which  1  Bnd  anfver  rery  well ;  or  plough  the 
llubble  early  in  the  autumn,  and  fow  with  clover  or 
other  feeds." 

The  well-Lno^-n  author  of  the  AnnaU  of  AgricuU 
ture  has  given  a  farther  account  of  this  method  of  cul- 
tivation, 'file  idea  which  led  to  Mr  Walker's  experi- 
n.ents  was  this :  ^\^leat  requires  a  certain  degree  of 
iiiiTnefs  ariu  coir.pacinefs  in  the  foil  upon  which  it  is 
I  cared.  Of  this  compadnefs,  fandy  foils  are  apt  to  be 
f^.  livi'jnt  in  proportion  to  the  degree  of  tillage  ihcy  re- 
ceive. 
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cdtrc  Hence  it  occurred  to  Mr  Walker,  that  if  Ckikwecf 
wheat  could  be  fown  without  any  ploughing  at  all|  Butu. 
there  would  be  a  better  chance  of  a  crop  upon  certain  '  '' 
foils,  than  after  the  moft  expenfive  fyftem  of  tillage* 
Accordingly,  in  1784,  he  executed  his  fcheme  on  iix 
acres  of  turnips,  which  were  fed  tiuring  the  fuccecding 
winter  by  bullocks  and  (heep,  like  the  reft  of  his  tur- 
nip fidds,  without  making  the  leaft  diftin£iion  on  ac- 
count of  the  wheat  that  had  been  fown  and  was  grow- 
ing among  them.  It  is  known,  that  turnip  land,  when 
£ed  off,  is  left  highly  manured  and  much  trodden  j  and 
the  queftion  was,  whether  the  firft  of  thefe  circumfiances  > 
would  not  counterbalance  the  laft  ?  and,  whether  even 
the  treading  itfelf  might  not  prove  advantageous  ?  The 
{uceefs  juftified  the  project,  and,  in  1785,  Mr  Walker 
extended  it  to  35  acres,  a  part  of  which  was  fown  with 
rye.  The  management  was  tlie  fame  as  before ;  the 
wheat  did  better  than  the  rye,  and  the  beft  crop  was 
where  the  turnips  were  eaten  in  the  drieft  weather. 
In  17S6,  the  fame  culture  was  extended  to  70,  and  in 
I797j  to  100  acres,  with  complete  fuccefs ;  but  the 
crop  was  not  better  than  that  raifed  in  the  common 
way,  though  in  general  as  good.  The  effe£t  of  thi§ 
mode  of  culture,  or  the  pro&t  arifing  from  it,  confifted 
chiefly  in  this,  that  upon  a  farm  of  600  acres,  the 
labour  of  five  horfes  was  faved,  and  at  the  time  of 
the  barley-fowing,  when  all  his  neighbours  were  in  the 
greateft  hurry,  he  was  at  his  eafe  quietly  ftirring  his 
turnip  fallows.  The  chief  difficulty  attending  this  mode 
of  cultivating  wheat  arofe  from  the  wetnefs  of  the  fea- 
fon  at  the  time  of  feeding,  as  the  ground  was  apt  to  be 
too  much  trodden  and  poached,  particularly  when  the 
lurop  of  turnips  was  very  large  fo  as  to  keep  the  cattle 
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Gulmre  of  long  Upon  them.  On  the  contrary,  in  dry  or  frofty 
^*Pl^t$"  weather  nothing  of  this  kind  happened*  The  greater 
'  '  »  the  crop  of  turnips,  and  the  more  treading  that  occurred, 
the  crop  of  wheat  feemed  afterwards  to  profper  the  bet- 
ter»  In  a  wet  feafon,  however,  tl^e  evil  arifing  from  the 
treading  was  diminiihed  when  (heep  alone  without  bul- 
locks were  introduced  to  confiime  the  turnips.  Under 
this  hulbandry,  the  following  rotation  was  u£ed :  Two 
years  grafs  put  in  among  the  wheat-ftubble>  ploughed 
once>  and  harrowed  both  in  autumn  and  fpring  with  the 
whole  dung  of  the  farm ;  Third  year,  oats  i  Fourth  tui- 
aips ;  Fifth,  wheat. 

2.  Oats. 

XSTc^  of  As  winter-ploughing  enters  into  the  culture  of  oatts, 
tiScd^lMid.  ^^  ^^^  remind  the  reader  of  the  cffeSt  of  froft  upoa 
tilled  land.  Providence  has  negleded  no  region  in- 
tended for  the  habitation  of  man.  If  in  warm  climates 
the  foil  be  meliorated  by  tlie  fun,  it  is  no  lefs  meliora- 
ted by  frofl  in  cold  climates.  Froft  afts  upon  water,  by 
expanding  it  into  a  larger  fpace.  Froft  has  no  effed 
upon  dry  earthy  witnefs  fand,  upon  which  it  makes 
no  impreftion.  But  upon  wet  earth  it  afts  moft  vigo- 
roufly  i  it  expands  tlie  moifture,  which  requiring  more 
fpace  puts  every  particle  of  the  earth  out  of  its  place, 
and  feparates  them  from  each  other.  In  that  view, 
froft  may  be  coniidered  as  a  plough  fupcrior  to  any 
that  is  made,  or  can  be  made,  by  the  hand  of  roan : 
its  ad  ion  reaches  the  minuteft  particles;  and,  by  di- 
viding and  foparating  them,  it  renders  the  foil  loofc 
and  friable.  This  operation  is  the  moft  remarkable  in 
tilled  land,  which  gives  free  accefs  to  froft.  With  re- 
fpoc^  to  clay  foil  in  particular,  there  is  no  rule  in  huf- 

bandry 
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bandry  more  eflential  than  to  open  it  before  winter  in  Culture  of 

partictiltti 

hopes  of  froft.     It  is  even  advifable  in  a  clay  foil  to     pinnts. 
leave  the  ftubbie  rank  ;  which,  when  ploughed  in  be-        ' 
£ore  winter,  keeps  the  clay  loofe,  and  admits  the  froft 
into  every  cranny. 

To  apply  thi»  dofbrine,  it.  is  dangerous  to  plough 
clay  foil  when  wet ;  becaufe  water  is  a  cement  for  clay, 
and  binds  it  fo  as  to  render  it  unfit  for  vegetation.  It 
is,  however^  lefs  dangerous  to  plough  wet  clay  before 
unnter  than  after.  A  fuccceding  froft  correds  the  bad 
eflRsAs  of  fuch  ploughing;  a  fucceeding  drought  In- 
creafes  them. 

The  common  method  is,  to  fow  oats  on  new-plough- Cultme  of 
«d  land  in  the  month  of  March,  as  foon  as  the  ground***^ 
is  tolerably  dry.  If  it  continues  wet  all  the  month  of 
March,  it  is  too  late  to  venture  them  after.  It  is  much 
better  to  fummer-fallow,  and  to  fow  wheat  in  the  au- 
tumn. But  the  preferable  method,  efpecially  in  clay 
foil,  is  to  turn  over  the  field  after  harveft,  and  to  lay  it 
open  to  the  influences  of  froft  and  air,  which  leifen  the 
tenacity  of  clay,  and  reduce  it  to  a  free  mould.  The 
furface-fdil  by  this  means  is  finely  mellowed  for  the  re- 
ception of  the  feed  ;  and  it  would  be  a  pity  to  bury  it  by 
a  fecond  ploughing  before  fowing.  In  general,  the 
bulk  of  clay  foib  are  rich  ;  and  (kilful  ploughing  with- 
out dung,  will  probably  give  a  better  crop,  tlian  un- 
ikilful  ploughing  with  dung. 

Hitherto  of  natural  clays.  We  muft  add  a  word  of 
carfe  clays  which  are  artificial,  whether  left  by  the 
fea,  or  fweeped  down  from  higher  grounds  by  rain* 
The  method  commonly  ufed  of  drefling  carfe  clay  for 
oats,  is,  not  to  ftir  it  till  the  ground  be  dry  in  the 
fpring,  which  feldom  happens  before  the  ift  of  March, 

and 
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Ciiltiure  of  aucJ  the  feed  is  fowti  ;is  Toon  after  as  the  ground  i^  iuf* 
Plftmi,  ficientiy  dry  for  its  reception.  Frclt  has  a  ilronger  ef- 
'  feft  on  fuch  days  tlian  on  natural  clay-  And  if  the  field 
be  kid  open  before  winter,  it  is  rendereti  fo  loofe  by 
frolt  as  to  be  foon  drenched  in  water.  The  particles  at 
the  fjme  time  are  fo  fmaU,  as  thai  the  ftrft  drought  in 
^ring  makes  the  fuvface  cake  or  emit*  Tlie  diificuhjr 
of  reducing  ihh  cruft  into  motdd  for  covering  the  oat- 
feed,  has  led  farmers  to  delay  ploughing  till  the  month 
of  March.  But  we  are  taught  by  expeTience^  that  tlus 
foil  ploughed  before  winter,  is  fooner  dry  than  wlien 
the  ploughing  is  delayed  till  fpring ;  and  as  early  fow- 
jitg  h  %  great  advantage,  the  objeclian  of  tlie  fupcrhci^j 
crufting  is  eafily  removed  by  the  firft  barrow  above  de- 
(cribed,  which  will  produce  abundance  of  mould  for 
covering  the  feed.  The  ploughing  before  winter  not 
only  procures  early  fowing,  but  has  another  advantage : 
the  furface-foil  that  had  been  mellowed  during  winter 
by  the  fun,  froft,  and  wind,  is  kept  above. 

The  drefling  a  loamy  foil  for  oats  differs  little  from 
drefling  a  clay  foil,  except  in  the  following  parricular, 
that,  being  lefs  hurt  by  rain,  it  requires  not  high  ridges, 
and  therefore  ought  to  be  ploughed  crown  aiid  furrow 
alternately. 

Where  there  is  both  clay  and  loam  in  a  farm,  it  is 
obvious,  from  what  is  faid  above,  that  the  ploughing 
of  the  clay  after  harveft  ought  firft  to  be  defpatched. 
If  both  cannot  be  overtaken  that  feafon,  the  loam  may 
be  delayed  till  the  fpring  with  lefs  hurt. 

Next  of  a  gravelly  foil ;  which  is  the  reverfe  of  clay, 
as  it  never  fuffers  but  from  want  of  moifture.  Such  a 
foil  ought  to  have  no  ridges ;  but  to  be  ploughed  circu- 
^ly  from  the  centre  to  the  circumference,- or  from  the 

circumference 
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.  circumference  to  the  centre.  It  ought  to  be  tilled  af-  Culture  of 
ter  hanreft :  and  the  firft  dry  weather  in  fpring  ought  ^•pums^ 
to  be  laid  hold  of  to  fow,  harrow,  and  roll ;  which  will  ^  '  "* 
prefenre  it  in  fap. 

The  culture  of  oats  is  the  fimpleft  of  all.  That 
grain  is  probably  a  native  of  Britain :  it  will  grow  on 
the  worft  foil  widi  very  little  preparation.  For  that 
reafon,  as  already  noticed,  before  turnip  was  introdu- 
ced, it  was  alMrays  the  firfl  crop  upon  land  broken  up 
from  the  ftate  of  n^ure* 

Upon  fuch  land,  may  it  not  be  a  good  method,  to 
build  upon  the  crown  of  every  ridge,  in  the  form  of 
a  wi^U,  all  the  furface-earth,  one  fod  above  another, 
as  in  a  fold  for  (heep?  After  (landing  in  this  form 
all  the  fummer  and  winter,  let  the  walls  be  thrown 
down,  and  the  ground  prepared  for  oats.  This  will  Se- 
cure one  or  two  good  crops  ;  after  which  the  land  may 
be  dunged  for  a  crop  of  barley  and  grafe-feeds.  This 
method  may  anfwer  in  a  farm  where  manure  is  fcarce. 

In  Norfolk  this  kind  of  grain  is  much  lefs  cultiva-  Norfolk 
ted  than  barley;  and  the  only  fpecies  obferved  by^fo*^ 
Mr  Marfhal  is  a  kind  of  white  oat,  which  grows  quick- 
ly, and  feems  to  be  of  Dutch  extradion.  Oats  are 
cultivated  occafionally  on  all  kinds  of  foils,  but  more 
efpecially  on  cold  heavy  land,  or  on  very  light,  unpro- 
ductive, heathy  foils.  They  mod  frequently  fucceed 
wheat,  or  ley  ground  barley :  "  but  (Cays  our  author) 
there  are  no  eftabliihed  rules  refpec^ing  any  part  of  the 
culture  of  this  time-ferving  crop."  The  culture  of 
the  ground  is  ufually  the  fame  with  that  of  barley  ;  the 
ground  generally  undergoing  a  winter  fallow  of  three 
or  four  ploughings,  though  fometimes  they  are  fown 
after  one  ploughing.     They  are  more  conunoniy  fown 
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OihMH:  of  aboYc  fwnrow  tliaii   barley.     The   feed-time  is  madd  t 
l*innT%     iubfervitint  to  tluit  o(  barley,  being  fomctimes  fooncr 
~~*  and    fometimes  later    thmi  b;irley  fecd-hme  :    and  Mr 
Marfbal  abicrvt^s,    that   he  has  fometimes  feen    them 
town  In  June  ^  U  being  obfervable^  that  oats  fown  late  M 
ripen  eiirlier  than  hurley  fuwji  at  the  fame  time-     The 
quantity  of  feed  in  Norfolk  is  from  four  to  five  bufheb 
per  acre  ^  but  he  does  not  ac4]uatnt  us  with  tlie  pra'-< 
duce.     He  mentions  a  very  (ingular  med>od  of  culture 
>f ethod  of  fometimes  prad^ifed  in  this  comity,  vis^*  ploughing  down 
4^mm  <?at%,  tilt?  oats  after  they  begin  to  vegetate,  but  before  th^y 
have  got  above  ground  :  which  h  attended  with  great ^ 
fuceefs,  even  tliougU  the  ground  is  turned   over  i^itt  a 
^rM  fitrrow.     By  thh   m  el  hod  weeds  of  every  kind  are 
deftroyed,  or  at  leaft  checked  in  fuch  a  manner  as  to 
give  the  crop  an  opportunity  of  getting  above  them. 
As  the  porofity  communicated  to  the  foil  is  excellently 
well  adapted  to  the  infant  plants  oi  barley ;  that  grain 
probably  might  frequently   receive   benefit    from  this 
operation. 
WiMoats        In  the  Vale  of  Gloucefler,    Mr  Marfhal    obferves, 
The  Vale  of  ^^  ^^^  ^^^^  ^^^  ^^  ^  ^^^Y  troublefome  weed,  as  well 
Clouccfter.  2s  in  Yorkfhire ;  and  he  is.*6f  opinion,  that  it  is  as 
truly  a  native  of  Great  Britain  as  any  other   arable 
weed,   and  is  perhaps  the  moft  difficult  to  be  extir- 
pated.    It  will  lie  a  century  in  the  foil  without  lofing 
its  vegetative  quality.     Ground  which  has   lain  in  a 
ftate  of  grafs  time  immemorial,  both  in  Gloucefler  and 
Yorkfhirei  has   produced   it  in  abundance    on    being 
broken  up.     It  is  alfo  endowed  with  the  fame  feem- 
ingly  inftinftive  choice  of  feafons  and  ftate  of  the  foil 
as  other  feeds  of  weeds  appear  to  have.     Hence  it  is 
.  ^xcefiively  difficult  to  be  overcome;  for  as  it  ripens 
.    I  before 
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before  any  crop  of  grain,  it  flieds  its  feeds  on  the  foil,  ^*^^|^j^ 
where  the  roughnefs  of  its  coat  probably  fecures   it    FUnti. 
from  birds.      The    only  methods  of   extirpating   this        ' 
plant  are  fallowing,  hoeing,  and  handweeding,  where 
the  laft  is  prafticable,  after  it  has  fhot  its  panicle. 

No  oats  are  cultivated  in  the  Vale  of  Gloucefter  5  Oats  not 

1        J     r  •  J   cultivatcn 

though  the  wild  oat  grows  everywhere,  as  already  laid,  in  the  Vale 
Mr  MarQial  is  of  opinion  that  the  foil  is  better  adapted  ^^^^^""^ 
to  oats  than  to  barley.  The  reafon  he  afligns  for  the 
preference  given  to  the  latter  is,  that  in  this  part  of 
thjB  country  the  monks  were  formerly  very  numerous, 
who  probably  preferred  ale  to  oaten  cake. — He  now, 
however,  recommends  a  trial  of  the  grain  on  the  ftrong- 
er  cold  lands  in  the  area  of  the  Vale,  as  they  feldom 
can  be  got  fufficiently  fine  for  barley.  The  fodder 
from  oats  he  accounts  much  more  valuable  than  that 
from  barley  to  a  dairy  country  *,  and  the  grain  would 
4nore  than  balance  in  quantity  the  comparative  differ- 
ence in  price. 

In  the  midland  diflrifl  the  Poland  oaty  which  was  Cultivation 
formerly  in  vogue,  has  now  given  place  to  the  Dutch\l^^\i^^  ' 
or  Friejland  kind.     It  is  conftantly  fown  after  turf ;  one  ft"<^- 
ploughing  being  given  in  February,  March,  or  April. 
The  feed-time  is  the  latter  end  of  March  and  begin- 
ning of  April,  from  four   to   feven  bufhcls  an  acre; 
the  oroduce  is  in  proportion  to  the  feed,  the  medium 
being  about  fix  quarters. 

In  Yorkfliire  the  Friefland  oats  are  likewife  pre- in  York* 
ferred  to  the  Poland,  as  affording  more  ftraw,  and  be-  ^irc. 
ing  thinner  ikinned  than  the  latter.  The  Siberian,  or 
Tartarian  oat,  a  fpecies  unnoticed  by  Linnaeus,  is  like- 
"wife  cultivated  in  this  country :  the  reed  oat  is  known, 
but  has  not  yet  come  into  any  great  eftimation.  The 
Vol.  I.  I  i  grain 
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^l^of  gnun  is  lights  and  the  ftraw  too  rcadj  tobe  afieftcd 
HMiti.*'  by  cattle. 
'  Oats  are  particularly  cultivated  in  the  weftem  diri- 

Con  of  the  Vale  of  Torkfliire ;  where  the  foil  is  duefljr 
a  rich  fandy  loam,  unproductive  of  wheat.     Vive  or 
fix  bufliels,  or  even  a  quarter  of  oats,  are  fometimcs 
fown  upon  an  acre ;   the  produce  from  feven  to  ten 
SiQ^lar     quarters.      In  this   country  they  are  thraflied    in  the 
Siaihinr.   ^P^"  ^^^*  ^^^  frequently  even  upon  the  bare  ground, 
without  even  the  ceremony  of  interpofing  a  cloth.    The 
reafons  affigned  for  this  feemingly  ftrange  prance  are, 
that  if  pigs  and  poultry  be  employed  to    eat  up  die 
grain  which  efcapes  the  broom,  there  will  be  little  or 
no  wafte^     Here  the  market  is  always  very  great  for 
new  oats,  the  manufacturing  parts  of  Weft  Yorkihire 
ufing  principally  oat-bread.      The  only  objedlion  to 
this  practice  is  the  chance  of  bad  weather  \  but  there 
is  always  plenty  of  ftraw  to  cover  up  the  thrafhed  corn, 
and  it  is  found  that  a  little  rain  upon  the  ftraw  does 
not  make  it  lefs  agreeable  to  cattle. 
Experiment     In  an  experiment  made  by  Mr  Bartley*  near  Briftol, 
oats.  ^       npon  black  oats,  we  are  informed  that  he  had  the  pro- 
digious increafe  of  98^  Winchefter  buihels  from  four 
on  the  acre  :  tlie  land  was  a  deep,  mellow,  fandy  loam. 
It  had  carried  potatoes  the  former  year,  and  received 
one  ploughing  for  a  winter  fallow.     Another  plough- 
ing  was  given  it  in  February,  and  the  feed  was  fown  on 
the  27th  and  28th  of  the  month.     The  fuccefs  of  the 
experiment  was  fuppofed  to  be  owing  partly  to  tlw 
early  fowing  and  partly  to  a  good  deep  tillage. 

3.  Barley. 

*  £ail>  Ffipext^  voL  iv.  p.  zSt. 
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Culture  of 
Q    Barley  particular 

3.  PARLEY.  p^^^^ 


This  is  a  culmiferous  plant  that  requires  a  mellow    ^j^^^^  ^ 
foil.     Upon  that  account,  extraordinary  care  is  requi-  barley. 
fite  where  it  is  to  be  fown  upon  clay.     The  land  ought 
to  be  ftirred  immediately  after  the  foregoing  crop   is 
removed,  which  lays  it  open  to  be  mellowed  by  the 
froft  and  air.     In  that  view,  a  peculiar  fort  of  plough- 
ing has  been  introduced,  termed  ribb'wg ;  by  which  the  Ribbing. 
greateft  quantity  of  furfacc  poffible  is  expofed  to  the 
air  and  froft.     The  obvious  objection  to  this  method 
is,  that  half  of  the  ridge  is  left  unmoved.     And  to  ob- 
viate that  objection,  the  following  method  is  offered, 
which  moves  the  whole  foil,  and  at  the  fame  time  ex- 
pofes  the  fame  quantity  of  furface  to  the  froft  and  air. 
As  foon  as  the  former  crop  is  off  the  field,    let  the  a  better 
ridges  be  gathered  with  as  deep  a  furrow  as  the  foil"* 
will  admit,  beginning  at  the  crown  and  ending  at  the 
furrows.     This  ploughing  loofens  the  whole  foil,  giv- 
ing free  accefs  to  the  air  and  froft.     Soon  after,  begin 
a  fecond  ploughing  in  the   following  manner :  Let  the 
field  be  divided  by  parallel  lines  crofs  the  ridges,  with 
intervals  of  thirty  feet  or  fo.     Plough  once  round  an 
interval,  beginning  at  the  edges,  and  turning  the  earth 
toward  the  middle  of  the  inter\'al ;  which  covers  a  foot 
or  fo  of  the  ground  formerly  ploughed.     Within  that 
foot  plough  another  round  fimilar  to  the  former  •,  and, 
after  that,  other  rounds,  till  the  whole  interval  be  fi- 
niftied,  ending  at  the  middle.     Inftead  of  beginning  at 
the   edges,  and  ploughing  toward  the    middle,  it  will 
have  the  fame  efFeft  to  begin  at  the  middle,  and  to 
plough  toward  the  edges.     Plough  the  other  intervals 
in  the  fame  manner.     As  by  this  operation  the  furrows 
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aiuHiw  oi"  tlie  riiiges  will  be  pretty  much  filled  up,  let  thcM 
^«iu>.    ^^  cleared  and  water-furrowed  without  delay.     By  this 
■  -        inethixi,  the  field  will  be  left  waTing  like  a  plot  in  a 
IvUcheu  garden,  ridged  up  for  winter.     In  this  form, 
the  deid  is  kept  perfeftly  dry ;  for  befides  the  capital 
furrows  that   feparate   the   ridges,    every  ridge  has  a 
number  of  crofs  furrows  that  carry  the  rain  inftandy 
to  the    capital  furrows.     In  hanging  grounds  retentiyc 
of  moHlurc,  the  parallel  lines  above  mentioned  ought 
not  to  be  perpendicular  to  the  furrows  of  the  ridges, 
but  to  be  dircii:ited  a  little  downward,  in  order  to  carry 
rain  water  the  more  haftily  to  thefe  furrows.     If  the 
ground  be  clean,  it  may  lie  in  that  ftate  winter  and 
fpring,  till  the  time  of  feed- furrowing.     If  weeds  hap- 
pen to  rife,  they  muft  be  deftroyed  by  ploughing,  or 
braking,  or  both ;  for  there  cannot  be  worfe  hufban- 
dry,  than  to  put  the  feed  into  dirty  ground. 
vcN.Mta-        This  method  rcfcmbles  common   ribbing   in  appear- 
,,   »ih.s   ^j^^^e,  but  is  very  liillercnt  in  reality.     As  the  common 
ribbing   is   not  preceded  by  a   gathering  furrow,   the 
half  of  the  field  is  left  untilled,  compact   as   when  the 
former  crop  was   removed,  impervious  in  a  great  mca- 
fure  to  air  or  froll.     The  common  ribbing  at  the  fame 
time  lodges  the  rain-water  on  every  ridge,  preventing 
It  from  defcending  to  the  furrows  j  which  is  hurtful  iii 
all   foils,  and   poifonous   in  a  clay  foil.     The  Jlitchini 
here  defcribed,  or  ribbitigy  if  you  pleafe   to  call  it  fo, 
prevents  thefc  noxious  effects.     By  the  two  ploughing^ 
the  whole  foil  is  opened,  admitting  freely  air  and  froll ; 
anil  the  multitude  of  furrows  lays  the  furface  perfectly 
dry,  giving  an  early  opportunity  for  the  barley-feed.— 
But    further,    as    to    the    advantage    of   this   method: 
When  it  is  proper  to  fow  the  feed,  all  is  laid  flat  «itn 
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tfie  brake,  which  is  an  eafy  operation  upon  foil  that  is  Culture  of 
dry  and  pulverized ;  and  the  feed-furrow  which  fuc-  punts. 
ceeds  is  fo  (hallow  as  to  bury  little  or  none  of  the  fur-  ^— "v*^ 
face  earth  :  whereas  the  ilirring  for  barley  is  common-. 
ly  done  with  the  deepeft  funow  ;  and  confequcntiy  bu- 
ries all  the  furface  foil  that  was  mellowed  by  tlie  froft 
and  air.  Nor  is  this  method  more  expenfive  ;  becaufe 
the  common  ribbing  mud  always  be  followed  with  a 
ftirring  furrow,  which  is  faved  in  the  method  recom- 
xnended.  Nay,  it  is  lefs  expenfive  ;  for  after  common 
riblMng,  which  keeps  in  the  rain-water,  the  ground  is 
commonly  fo  foured,  as  to  niake  the  (lining  a  laborious 
work. 

It  is  well  known  that  barley  is  lefs  valuable  when  it 
does  not  ripen  equally ;  and  that  barley  which  comes 
Up  fpeedily  in  a  dulky  foil,  muit  gain  a  great  advantage 
orer  feed-weeds.  Therefore,  firft  take  out  about  one-  -^i^^age- 
third  of  the  contents  of  the  facks  of  feed-barley  or  rrvd  in  a 
bear,  to  allow  for  the  fwelling  of  the  grain.  Lay  the  '^  *^  *^ 
£icks  with  the  grain  to  fteep  in  clean  water ;  let  it  lie 
covered  with  it  for  at  leall  24  hours.  When  the 
ground  is  extremely  dry,  and  no  likelihood  of  rain 
for  10  days,  it  is  better  to  lie  36  hours  ;  fow  the  grain 
wet  from  fteeping,  without  any  addition  of  powder- 
ed quicklime,  which,  though  often  recommended  in 
print)  can  only  poifon  the  feed,  fuck  up  part  of  its  ufe- 
ful  moifture,  and  burn  the  hand  of  the  fower.  The 
feed  will  fcatter  well,  as  clean  water  has  no  tenacity  ; 
only  the  fower  mud  put  in  a  fourth  or  a  third  more 
feed  in  bulk  than  is  ufual  of  dry  grain,  as  the  grain  is 
fwelkd  in  that  proportion :  harrow  it  in  as  quickly  as 
pofCble  after  it  is  fown  ;  and  though  not  neccfTary,  give 
li  3  it 
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Culture  of  Jt  the  benefit  of  a  frefh  furrow,  if  convenient^     You  may 

particular  r.  •  .         /•         .   i  ^      t     « 

Plant?,     expedt  It  up  m  a  fortnight  at  rarthelt. 
•  It  ought  to  be  underftood  as  a  general  principle,  that 

of  all  preparations  for  barley,  the  bed  is  a  crop  of  tur- 
nips properly  cultivated  during  the  preceding  year. 
Upon  a  clayey  foil,  however,  it  is  abfolutely  neceflary 
that  thefc  fhould  not  be  confumed  upon  the  field,  on  ac- 
count of  the  additional  tenacity  which  fuch  a  foil  wouid 
acquire  from  being  poached  by  the  feet  of  cattle  during 
wet  weather.  The  dung  in  this  cafe  ought  to  be  reftor- 
ed  to  the  land.  On  lighter  foils  the  turnip  crop  may 
be  confumed  in  tlie  field ;  though  this  is  a  practice  by  no 
means  to  be  recommended  where  a  contrary  mode  can 
conveniently  be  adopted. 

The  following  experiment  by  a  correfpondent  of  the 

Bath  Society  being    confidered    as  a   very  interefting 

one,  is  here  fubjoined. 

Impo-^imt        "  f^be  lad   fpring  (1783)  being  remarkably  dn',  I 

expcri-        foaked  mv  feed-barley  in  the  black  water  taken  from  a 

mentson  '  ' 

fctd-barlty  rcfervoir  which  conflantly  receives  the  draining  of  my 
dung  heap  and  ftables.  As  the  light  com  floated  on 
the  top,  I  Ikimmed  it  off,  and  let  the  reft  ftand  24 
hours.  On  taking  it  from  the  water,  I  mixed  the  feed 
grain  with  a  fufhcient  quantity  of  fifted  wood-afhes,  to 
make  it  fpread  regularly,  and  fowed  three  fields  with 
it.  I  began  fowing  the  i6th,  and  finilhed  the  23d  of 
April.  The  produce  was  60  bulhels  per  acre,  of  good 
clean  barley,  without  any ym^// or  green  com,  or  weeds, 
at  harveft.  No  per  Ion  in  this  country  had  better 
grain. 

I  fowed  alfo  fcvcral  other  fields  with  the  famo.feed 
dry,  and  without  any  preparation  ;  but  the  crop,  like 
thoie  of  my  neighbours,  was  very  poor ;  not  more  tl^an 
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tmentj  buQtels  per  acre,,  and  much  mi:ted  with  grem  c^ture  of 
com  and  weeds  when  harvefted,     I  alfo  fowed  fome  of    puntt. 
the  feed  dry  on  one  ridge  in  each  of  my  former  fields,      ~^ 
hut  the  produce  was  very  poor  in  comparifon  of  the 
other  parts  of  the  field." 

Where  the  land  is  in  good  order,  and  free  of  weeds,  Tinic  of 
April  is  the  month  for  fowing  barley.  Every  day  is  "  ^  ^' 
proper,  from  the  firft  to  die  iaft. 

The  drefling  loamy  foil  and  light  (oil  for  barley,  is 
the  fame  with  that  defcribed  ;  only  that  to  plough  dry 
is  not  altogether  fo  eflential  as  in  drefling  clay  foil. 
Loam  or  fand  may  be  ftirred  a  little  moift :  better, 
however,  delay  a  week  or  two,  than  to  (lir  a  loam 
when  wet.  Clay  muft  never  be  ploughed  moift,  even 
though  die  feafon  fliould  efcape  altogedier.  But  this 
will  feldom  be  neceflary ;  for  not  in  one  year  of  20 
will  it  happen,  but  that  clay  is  dry  enough  for  plough- 
ing fome  time  in  May.  Froft  may  corre£(  clay  plough- 
ed wet  after  harveft  ;  but  when  ploughed  wet  in  the 
^ring,  it  unites  into  a  hard  mafs,  not  to  be  diflblved 
but  by  very  hard  labour. 

On  the  cultivation  of  this  grain  we  have  the  follow-  MiTccIIane- 

ing  obfervadons  by  a  Norfolk  farmer.  vations  con- 

The  beft  foil,  he  obferves,  is  that  which  is  dry  and^^r"/"?^.^'**^ 

'  cuitivatioa 

healthy,  rather  light  than  ftiff,  but  yet  of  fufficient  of  barley. 
tenacity  and  ftrengdi  to  retain  the  moifture.  On  this 
kind  of  land  the  grain  is  always  the  beft  bodied  and 
coloured,  the  nimbleft  in  die  hand,  and  has  the  thin- 
ned rind.  Thefe  are  qualities  which  recommend  it 
moft  to  the  maltfter.  If  the  land  is  poor,  it  (hould  be 
dry  and  warm ;  and  when  fo,  it  will  often  bear  better 
com  than  richer  land  in  a  cold  and  wet  fituation. 

In  the  choice  of  your  feed,  it  is  needful  to  obferve, 
I  i  4  diat 
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Culture  of  that  the  beft  15  of  a  pale  lively  colour,  and  brightifli 
Plants,  cafti  without  any  deep  rednefs  or  black  tinge  at  the  tail. 
'  If  the  rind  be  a  little  (hrivelled,  it  is  the  better ;  for 
that  flight  (hnvelling  proves  it  to  have  a  thin  (kin,  and 
to  have  fweatcd  in  the  mow.  The  neceffity  of  a  change 
of  feed  by  not  fowing  two  years  together  what  grew  on 
the  fame  foil,  is  not  in  any  part  of  hufbandry  more  evi- 
dent than  in  the  culture  of  this  grain,  which,  if  not 
frequently  changed,  will  grow  coarfer  and  coarfer  every 
fucceeding  year. 

It  has  generally  been  thought,  that  feed4»irky  would 
be  benefited  by  fteeping ;  but  liming  it  has,  in  oiany 
inftances,  been  found  prejudicial.  Sprinkling  a  httle 
foot  with  the  water  in  which  it  is  deeped  has  been  of 
great  fervice,  as  it  will  fecure  the  feed  from  infers.  la 
a  very  dry  feed-time,  barley  that  has  been  wetted  for 
malting,  and  begins  to  fprout,  will  come  up  fooner, 
and  produce  as  good  a  crop  as  any  other. 

If  you  fow  after  a  fallow,  plough  three  times  at  kaft. 
At  the  firft  ploughing,  lay  your  land  up  in  fmall  ridges, 
and  let  it  remain  fo  during  tlie  winter,  for  the  froft  to 
mellow  it  -,  the  fecond  ploughing  fliould  be  the  begin- 
ning of  February.  In  March  fplit  the  ridges,  and  by 
the  land  as  flat  as  poflible,  at  the  fame  time  harroming 
it  fine.  But  in  ftrong  wet  lands  (if  you  have  no  other 
for  barley)  lay  it  round,  and  make  deep  furrows  to  re- 
ceive the  water. 

"  I  have  often  (continues  he),  taken  the  foltewing 
method  with  fuccefs :  On  lands  tolerably  manured,  I 
fowcd  clover  with  my  barley,  which  I  reaped  at  har- 
veft ;  and  fed  the  clover  all  the  following  winter,  and 
from  fpring  to  July,  when  I  fallowed  it  rill  the  follow- 
ing fpring,  and  then  fowed  it  with  barley  and  ck>nr 
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M  before.    Repeating  thi«  method  crery  year,  I  had  Cdk«ctf 
very  large  crops,  but  would  not  recommend  tliis  prac-    pianot 
tke  on  poor  light  land.  '      ' 

«*  We  fow  on  our  lighted  lands  in  April,  on  our 
moift  lands  in  May  ;  finding  that  thofe  lands  which  are 
the  moft  fuhjecl  to  weeds  produce  the  beil  crops  when 
fown  late. 

«<  The  common'  method  is  to  fow  the  barley-feed 
broad-caft  at  two  fowings  ;  the  iirft  harrowed  in  once, 
the  fecond  twice ;  the  ufual  allowance  from  three  to 
four  buiheU  per  acre.  But  if  farmers  could  be  pre- 
vailed on  to  alter  this  practice,  they  would  foon  find 
their  account  in  it.  Were  only  half  the  quantity  fown 
equally,  the  produce  would  be  greater,  and  the  corn 
Ie£i  liable  to  lodge :  For  when  com  ftands  very  clofe, 
the  (talks  are  drawn  up  weak ;  and  on  that  account  are 
leis  capable  of  refifting  the  force  of  winds,  or  fupport- 
ing  themfelves  under  heavy  rains. 

*«  From  our  great  fuccefs  in  fetting  and  drilling 
wheat,  fome  of  our  farmers  tried  thefe  methods  with 
barley ;  but  did  not  find  it  anfwcr  their  cxpcGations, 
except  on  very  rich  land. 

*«  I  have  myfelf  had  80  ftalks  on  one  root  of  barley, 
which  all  produced  good  and  long  ears,  and  the  grain 
was  better  than  any  other ;  but  the  method  is  too  ex- 
penfive  for  general  pra£kice.  In  poor  land,  fow  thin, 
or  your  crop  will  be  worth  little.  Farmers  who  do  not 
reafon  on  the  matter  will  be  of  a  different  opinion  ;  but 
the  fa£l  is  indifputable." 

When  the  barley  is  fowed  and  harrowed  in,  he  ad- 
vifes  that  the  land  be  rolled  after  the  firft  fhower  of 
jain,  to  break  the  clods.     This  will  clofe  the  earth 

about 
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Chh»rp  of :iout  the  roots,  which  will  be  a  great  adfsmtage  to  k 

ftrticular  .      ,  - 

Plgnt*.    M^  «7  weather. 

"^^   '  When  the  barley  has   been    up   three  weeks  or  a 

months  it  is  a  very  good  way  to  roll  it  again  with  a 
heavy  roUer,  which  will  prevent  the  fun  and  air  fipom 
penetrating  the  ground  to  the  injucy  of  the  roots. 
This  rollings  before  it  branches  out,  wiU  alfo  caufe  it 
ttx  tiller  into  a  greater  number  of  (balks  ;  fo  that  if  the 
phutts  be  thin,  the  ground  will  be  thereby  filled,  and 
the  ftaUcs  ftrengthened. 

If  the  blade  grows  too  rank,  as  it  ibmctinies  wiQ  in 
a  warm  wet  fpring,  mowing  is  a  much  better  method 
than  feeding  it  down  with  iheep ;  becaufe  the  fcythe 
takes  off  only  the  rank  tops,  but  the  flieep  being  food 
of  the  fweet  end  of  the  (lalk  next  the  root,  will  often 
bite  (b  clofe  as  to  injure  its  future  growth. 
^  CurHT:»tiou      The  county  of  Norfolk,  according  to  Mr  Marflul, 
Ktfio^L  "  *^  peculiarly  adapted  to  the  cultivation  of  this  grain^ 
the  flrongeft  foil  not  beir^  too  heavy,  and  the  lightcil 
being  able  to  bear  it ;  and  fo  well  vcrfed  are  the  Nor- 
folk farmers  in  the  cultivation  of  it,  that  the  barley 
of  this  county  is  defired  for  feed  throughout  the  whole 
kingdom,     h  is  here  fown  after  wheat  or  turnips,  and 
ill  fome  very   light   lands  it  is  fown  after  the  fecond 
year's  ley.      After  wheat,  the  feed-time  of  the  latter 
being   finiflied,    and   the   ilubble  trampled  down  with 
bullocks,  the  land  is  ploughed  with  a  fhallow  furrow 
for  a  winter  fallow  for  barley.     In  the  beginning  of 
March  the  Lind  is  harrowed  and  crofo-ploughcd ;  or  if 
k  be  wet,  the  ridges  arc  reverfcd.     In  April  it  receives 
another  ploughing  length  wife  ;  aixl  at   feed-time  it  i> 
harrowed,  roilevl^  towed,  and  the  furface  reudered  ii 
linooxh  and  level  as  poinble.     After  tuniips  the  foil  i^ 

broken 
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broken  up  as  fad  as  the  turnips  are  taken  oiF;  if  early  taltnreof 
in  winter  by  r'ue-balkingy  a  pradice  already  explained  ;     p]„«s. 
but  if  late,  by  a  plain  ploughing.     It  is  common,  if       ' 
time  will  permit,  to  plough  three  times  \  the  firil  (hal- 
low, the  fecond  full,  and  the  third  a  mean  depth ;  with 
which  laft  the  feed  is  ploughed  in.     Sometimes,  how- 
ever, the  ground  is  ploughed  only  once,  and  the  feed 
fown  aboYe ;  but  more  frequently  by  three  ploughings, 
though,  perhaps,  the  farmer  has  not  above  a  week  to 
to  perform  them  in.     After  ley,  the  turf  is  generally 
broken  by  a  winter  fallow,  and  the  foil  treated  as  after 
wheat. 

This  grain  is  feldom  manured  for,  except  when 
fown  after  ley,  when  it  is  treated  as  wheat.  No 
manure  is  requifite  after  turnips  or  wheat,  if  the  lat- 
ter has  been  manured  for.  If  not,  the  turnip  crop 
following  immediately,  the  barley  is  left  to  take  its 
chance,  unlefs  the  opportunity  be  embraced  for  winter 
marling. 

Little  barley  is  fown  by  the  Norfolk  farmers  before 
the  middle  of  April,  and  the  feed-time  generally  conti- 
nues till  the  middle  of  May  ;  though  this  mud  in  fome 
meafure  depend  on  the  feafon ;  which,  fays  Mr  Mar- 
(hal,  is  more  attended  to  in  Norfolk  than  perhaps  in  all 
the  world  befides."  In  the  very  backward  fpring  of 
17^2,  barley  was  fown  in  June  with  fuccefs.  No  prepa- 
ration is  ufed.  It  is  all  fown  broadcafl,  and  almoit  all 
under  furrow ;  that  is,  the  furface  having  been  fmoothed 
by  the  harrow  and  roller,  the  feed  is  fown  and  ploughed 
under  with  a  fliallow  furrow;  but  if  the  feafon  be 
wet,  and  the  foil  cold  and  heavy,  it  is  fometimes  fown 
above  :  but,  if  the  fpring  be  forward,  and  the  laft  piece 
of  turnips  eaten  off  late,  the  ground  is  fometimes  obli- 
ged 
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Cultttre  of  ged  to  be  ploughed  only  once,  and  to  be  fown  above| 
^^^[^  though  in  this  cafe  Mr  Madhal  thinks  it  the  moft  eli- 
"^^  "  gible  management,  iiiftead  of  turning  oicr  the  whole 
thicknefs  of  the  foil,  to  tnvo^furrvm  it,  and  fbw  between^ 
This  is  done  by  only  (kimming  the  furface  with  the  firft 
plough,  fowing  the  feed  upon  this,  and  dien  coTeriog 
k  with  the  bottom  furrow  broi^ht  up  by  the  fecood 
plough.  Three  bufhels  are  ufuaUy  fuffidem  fen-  ao 
ftcre. 

The  barley,  as  well  as  the  wheat,  in  Norfolk,  is  aU 
kxwed  to  (land  till  very  ripe.     It  is  univcrfidiy  VBomn 
into  fwath,  with  a  fmall  bow  fixed  at  the  heel  of  the 
fcythe.     If  it  receive  viret  in  the  fwath  in  this  couity, 
it  b  not  turned,  but  lifted  i  that  is,  the  heads  or  ears 
are  raifed  from  the  ground,  either  with  a  fork  or  the 
teeth  of  a  rake,  diereby  admitting  the  air  undecneath 
the  fwaths  ;  which  will  not  fall  down  again  to  die 
ground  fo  clofe  as  before,  fo  that  the  air  has  free  ac- 
iofs  to  the  under   fide  ;  and   this  method  of  lifting  is 
fuppofed  not  to  be   inferior  to  that  of  turning,  which 
requires  moi:e  labour,  befides  breaking  and  ruffling  the 
fwaths. 
^^^  y^,^     In  the  Vale  of  Gloucefter  the  quantity  of  barley  cul- 
«t'G!vuctu  tivated  is  very  inconfiderable  ;  the  only  fpecies  is  the 
common  long-eared  barley,  (hoi'deum  xtocritomj.   In  this 
county  the  grain  we   fpeak  of  is  ufed,  on  the  every 
year's  lands,  as  a  cleanfing  crop.     It  is  fown  very  late, 
viz.  in  the  middle  or  end  of  May;  fometimes  the  be- 
ginning or  even  the  middle  of  June     The  reafon  of 
this  is,  that  the  people  of  the  Vale  think,  that  if  a  week 
or  ten  days  of  fine  weather  can  be  had  for  the  opera- 
tion of  harrowing  out   couch,  and   if  after  this  a  fuU 
crop  of  barley  fucceed,  cfpecially  if  it  (hould  fortunate- 
it 


AGElCULTn&E.  $00 

iy  take  a  recUmng  poftorct  the  bufiiiefs  of  fallowing  is  ^"Jj"j^j^ 
cfie£bially  done,  infomuch  that  the  foil  is  cleaned  to  a  Wants. 
fttfficient  degree  to  laft  for  a  number  of  years.  A  great 
quantity  of  feed  is  made  ufe  of»  viz.  from  three  to 
four  buihels  to  an  acre ;  under  the  idea,  that  a  full 
crop  of  barley,  efpecially  if  it  lodge,  fmothers  all  kinds 
cf  weeds,  couch-grafs  itfelf  not  excepted.  Our  author 
acknowledges  this  effe£k  in  fome  degree,  but  does  not 
recommend  the  pra&ice.  ^  If  the  land,  fays  he,  be 
tolerably  clean,  and  the  feafon  favourable,  a  barley 
£dlow  may  no  doubt  be  of  eflential  fenrice.  But  there 
is  not  one  year  in  five  in  whidi  even  land  which  is  to* 
iembly  clean  can  be  fown  in  feafon,  and  at  the  fame 
time  be  much  benefited  by  it  for  future  crops.''  The 
barley  in  this  county  is  all  hand-weeded.  It  is  harveft- 
cd  loofe,  mown  with  the  naked  fcythe,  lies  in  fwath 
till  the  day  of  carrying,  and  is  cocked  with  common 
bay  forks.  The  medium  produce  is  three  quarters  per 
acre.  Its  quality  is  preferable  to  that  of  the  hill 
barley. 

The  common  long-eared  fpecies  is  fown  among  the  ^"fj^- 
Cotfwold  hills.  It  is  fown  in  the  latter  end  of  March 
and  beginning  of  April,  in  the  quantity  of  three  buihels 
to  an  acre,  producing  from  20  buihels  to  four  quarters 
to  an  acre  i  «  which,  fays  our  author,  is  a  low  produce. 
It  muil  be  obferved,  however,  that  this  produce  is  from 
land  deficient  in  tillage ;  and  that  barley  delights  in  a 
fine  pulverous  tilth." 

In  the  midland  di(lri£l  they  cultivate  two  fpecies  of  ^"  **  ™^^* 

-       ,  .         ,  ,  ,  Jand  di- 

barley,  viz.  the  zeocnton  or  common  long-eared,  andftruft 
the  dtfticbon^  or    fprat  barley  •,  the  latter  not  being  of 
more  than  50  years  Handing,  but  the  former  of  much 
elder  date.     The  fprat  is  the  more  hardy,  and  requires 

I  to 


(Utmof  to  be  more  early  fown;  but  the  long-ear  yields  tlie 
Plants,  better  produce.  It  fucceeds  wheat  and  turnips ;  but 
"  on  the  ftrong  lands  of  this  diftrid,  the  crop  after  wheat 
is  much  lefs  produ&iTe,  as  well  as  lefs  certain^  than  af- 
ter turnips ;  which  circumftance  is  likewife  obfenred  in 
Norfolk.  It  is  fometimes  alfo  fown  with  fuccefs  upon 
turf.  When  fown  after  wheat,  the  foil  is  winter-fal* 
lowed  by  three  ploughings ;  the  firft  lengdiwife  in  No> 
▼ember  i  the  fecond  acrofs  in  March ;  the  laft,  which 
is  the  feed-ploughing,  lengthwife.  Between  the  two 
laft  pbughings  the  foil  is  harrowed,  and  the  twitch  fln- 
ken  out  with  forks ;  after  which  it  is  left  loofe  and 
light  to  die  upon  the  furface,  without  being  eithn 
burnt  or  carried  oflF.  After  turnips  the  foil  has  com- 
monly three  ploughings ;  the  reafon  of  which  b,  that 
the  turnips  being  commonly  folded  off  with  (beep,  the 
foil,  naturally  of  a  clofe  texture,  receives  a  ftill  greater 
degree  of  compadnefs,  which  it  is  proper  to  break 
down,  to  render  it  porous.  The  feed-time  is  the 
two  lad  weeks  of  April  and  the  firll  of  May ;  from 
two  buftiels  and  a  half  to  three  bulhels  an  acre,  fome- 
times even  as  much  as  four  buihels  :  the  produce  very 
great,  fometimes  as  high  as  fevcn  or  even  eight  quar- 
ters an  acre ;  but  the  medium  may  be  reckoned  from 
CilMrf  of  four  to  four  and  a  half  quarters.  Mr  Mar(hj|  remarks, 
^t^^  '  'that  the  culture  of  barley  is  extremely  difficult.  «*  Some- 
thing," fays  he  «  depends  on  the  nature  of  the  foil,  much 
on  the  preparation,  much  on  the  fcafon  of  fowing  and 
much  on  harvefting.  Upon  the  whole,  it  may  be  deem- 
ed, of  corn  crops,  the  moll  difficult  to  be  cultivated 
with  certainty." 
InYork-  jjj  Yorklhire  there  arc  four  kinds  of  barley  cultr- 
vatedy  viz.  the  zeocritm  or  long-eared  \    the  djfiickm 
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Off  fprat^  the  ^mlgare^  big,  four-i^wed  or  fpiing  bar- ^"Jtw'rf 
lej;  and  the  bexajl'tcbon^  fix-rowed  or  fpring  barley,  plants. 
7[lie  firft  and  third  forts  are  principally  cultivated  ;  the  '  ^ 
winter  barley  is  as  yet  new  to  the  didri^t.  Battledoor 
barley  was  formerly  very  common,  but  is  now  ahnoft 
entirely  difufed.  Mr  Marihal  obfcrves,  that  lefs  than  a 
century  ago,  barley  was  not  faleabk  until  it  was  malt- 
ed; there  were  neither  maltfters  nor  public  houfes,  but 
every  farmer  malted  his  own  grain,  or  fold  it  to  a 
neighbour  who  had  a  malt  kiln.  Brakes  cut  from  the 
neighbouring  commons  were  tlie  fuel  commonly  irfeA 
upon  this  occafion  ;  and  a  certain  day  for  cutting  them 
vras  fixed,  in  order  to  prevent  any  one  from  taking  more 
dian  his  fhare.  The  cafo  is  now  totally  reverfed,  even 
public  malt-houfes  being  unknown,  and  the  buiineis  of 
malting  entirely  performed  by  maltfters,  who  buy  the 
l>arley  from  the  farmer,  and  fell  him  what  malt  he  may 
want  for  his  family. 

4.  Buck-wheat. 

The  ufes  of  this  plant  have  already  been  fuffici-Cuhm-erf 
ently  noticed.  It  delights  in  a  mellow  fandy  foil ;  but  ^."heat. 
fucceeds  well  in  any  dry  loofe  healthy  land,  and  mo- 
derately fo  in  a  free  loamy  (lone  brafh.  A  (lifFclaj 
is  its  averfion,  and  it  is  entirely  labour  lofl  to  fow 
it  in  wet  poachy  ground.  The  proper  feafon  for 
fowing  is  the  laft  week  of  May  or  the  beginning  of 
June.  It  has  been  fown,  however,  fo  early  as  the  be- 
ginning of  April,  and  fo  late  as  the  2 2d  of  July,  by  way 
of  experiment ;  but  the  btter  was  rather  extreme  to  be 
chofen,  and  the  former  was  in  danger  from  froft.  In 
an  experiment  upon  a  fmall  piece  oi  ground,  the  grain 
of  two  different  crops  was  brought  to  maturity  in  the 

fummer 
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ootfucof  fummer  1787. — After  fpring  feedings,  a  crop  of  titmipa' 
Hants,  rooted  cabbage,  or  vetches,  there  will  be  fufficient  time 
to  fow  the  land  with  buck-wheat.  Probabljr^  in  hot 
dry  fummers,  a  crop  of  vetches  might  even  be  movn 
for  hay  early  enough  to  introduce  a  crop  of  this  grain 
after  it. 

In  the  year  1 780,  about  feven  acres  of  a  fandy  foil 
on  Briflington  common  *,  having  been  firft  tolerably 
weU  deanfed  from  brambles,  furze,  8cc.  received  one 
ploughing.  To  reduce  the  irregularities  of  the  furface, 
it  was  rolled ;  and  on  the  9th  of  June  in  that  year,  two 
bufhels  and  a  half  of  buck-wheat  per  acre  fown,  the 
ground  rolled  again  without  harrowing. 
A^wnta-  The  vegetation  appeared  in  five  or  fix  days,  as  is 
dofping.  conftantly  the  cafe,  be  the  weather  wet  or  dry.  The 
growth  was  fo  rapid,  that  the  fern,  with  which  this  land 
greatly  abounded,  was  completely  kept  under.  About 
the  middle  of  September  the  crop  was  mown ;  but  by 
reafon  of  a  great  deal  of  rain  about  that  time  it  was  not 
fecured  until  the  beginning  of  October  ;  hence  a  lofs  of 
a  great  part  of  the  grain  by  ihedding,  as  well  as  feme 
eaten  by  birds.  However,  there  were  faved  about  24 
Winchefler  bufliels  per  acre  ;  and,  notwithftanding  it* 
long  expofure  to  the  weather,  it  received  no  fort  of  da- 
mage, only  perhaps  that  the  fined  and  moil  perfecl 
grain  was  the  firft  to  fall  from  the  plant.  The  ground 
after  this  had  almoft  the  appearance  of  a  fallow,  and 
was  immediately  ploughed. 

When  it  had  lain  a  moderate  time   to  meliorate,  and 
to  receive  the  influences  of  the  atmofphere,  it  was  har- 

rou-ed, 
* 

*  A  very  rough  piece  of  land,  at  that  time  juft  eacloicd. 
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towed,  fown  with  Lammas   wheat,  and  ploughed  in  fX»Iturcof 

particular 
under    furrow,    in  a  contrary   direction   to   the  firft    plants. 

ploughing.  Thus  a  piece  of  land,  which  in  the  month  ^ 
of  April  was  altogether  in  a  ftate  of  nature,  in  the  foU 
lowing  November  was  feen  under  a  promifing  crop 
of  what  is  well  ftyled  the  king  of  grain,  and  this  with- 
out the  aid  of  manure,  or  of  any  very  great  degree  of 
tillage.  Nor  was  the  harveft  by  any  means  deficient  ; 
for  feveral  perfons  converfant  in  fuch  things  eftimated 
the  produce  from  26  to  30  bufhels  per  acre.  As 
foon  as  the  wheat  crop  was  taken  off,  the  ground  had 
one  ploughing,  and  on  the  firft  of  September  follow* 
ing  was  fown  with  turnip  feed.  The  turnips  were  not 
large,  but  of  an  herbage  fo  abundant  as  in  the  follow- 
ing fpring  to  fupport  1 20  ewes  with  their  lambs,  which 
were  fed  on  it  by  folding  four  weeks.  After  this  it 
was  manured  with  a  compofition  of  rotten  dung  and 
natural  earth,  about  20  putt  loads  per  acre,  and  planted 
with  potatoes.  The  crop  fold  for  138I.  befides  a  con- 
fiderable  number  ufed  in  the  family,  and  a  quantity  re- 
ferved  with  which  ten  acres  were  planted  the  follow- 
ing feafon.  The  enfuing  autumn  it  was  again  fown 
■with  wheat,  and  produced  an  excellent  crop.  In  the 
fpring  of  1784,  it  was  manured  and  planted  with  pota- 
toes, as  in  the  preceding  inftance ;  the  crop  (though 
tolerably  good)  by  no  means  equal  to  the  former,  pro- 
ducing about  100  facks  per  acre  only.  In  fpring  1785, 
the  land  was  now  for  a  third  time  under  a  crop  of 
wheat,  it  being  intended  to  try  how  far  this  mode  of 
alternate  cropping,  one  year  with  potatoes  and  another 
with  wheat,  may  be  carried. 

From  the  fuccefs  of  the  preceding  and  other  ex- 
periments, by  Nehemiah  Bartley,  Efq.  of  Briftol,  as  de- 

VoL.  L  K  k  taUed 
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Oiitan  of  tjulcd  m  the  Bath  Society  Papers,  it  wouM  feem,  that 
Plants,  the  culture  of  this  plaht  ought  in  many  Cafes  to  be  adopt* 
'  ed  inftead  of  a  fununer-fallowing  :  for  the  crop  produ- 
ced appears  not  only  to  be  fo  much  dear  gain  in  reaped 
to  fuch  pradice,  but  alfo  affords  a  confiderable  quantity 
of  draw  for  fodder  and  manure ;  befides  that  a  fmnmcr- 
fallowing  is  far  from  being  lb  advantageous  a  prepara- 
tion for  a  fucceeding  crop. 

5.  Pease. 

Culture  of  Peafe  arc  of  two  hinds ;  the  white  and  the  gray. 
The  cultivation  of  the  latter  only  belongs,  in  ftridnds, 
to  this  place. 

There  are  two  fpecics  of  the  gray  kind,  diftinguifhed 
by  their  time  of  ripening.  One  ripens  foon,  and  for 
that  reafon  is  termed  hat  feed ,-  the  other,  which  is  flower 
in  ripening,  is  termed  cold  feed. 

Pcafe,  a  leguminous  crop,  is  proper  to  intervene  be- 
tween two  culmiferous  crops ;  lefs  for  the  profit  of  a 
peafe  crop  than  for  meliorating  the  ground.  Pcafe, 
however,  in  a  dry  feafon,  will  produce  fix  or  feven  bolls 
each  acre-;  but,  in  an  ordinary  feafon,  they  feldom  reach 
above  two,  or  two  and  a  half.  Hence,  in  a  moift  cli- 
mate, which  all  the  weft  of  Britain  is,  red  clover  fecms 
a  more  beneficial  crop  than  peafe  ;  as  it  makes  as  good 
winter  food  as  pcafe,  and  can  be  cut  green  thrice  dur- 
ing fiimmcr. 

A  field  intended  for  cold  feed  ought  to  be  plougheJ 
in  06lobcr  or  November ;  and  in  February,  as  foon  i> 
the  ground  is  dry,  the  feed  ought  to  be  fown  on  thf 
winter  furrow.  A  field  intended  for  hot  feed  ought  to 
be  ploughed  in  March  or  April,  immediately  before  iovi- 

ing» 
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iikg.    Attt  if  infefted  with  weeds,  it  ou^t  to  be  alfo  Cuhure  of 
ploughed  in  O&ober  or  November.  PUnu. 

Peafe  laid  a  foot  below  the  furface  will  regetate ;  but  ^ 

Ae  mofl:  approved  depth  is  Gx  inches  in  light  foil,  and 
four  inches  in  clay  foil ;  for  which  r jafon,  they  ought 
€0  be  fown  under  furrow  when  the  ploughing  is  delay- 
ed till  fpring.  Of  all  grains,  beans  excepted,  they  are 
the  leaft  in  danger  of  being  buried. 

Peafe  differ  from  beans,  in  loving  a  dry  foil  and  a  Horre.hoe. 
<4ry  feafocu  Horfe-hoeing  would  be  a  great  benefit,  *"^  ^***^^^^* 
could  it  be  performed  to  any  advantage  \  but  peafe  grow 
expeditiou9y,  and  foon  fall  over  and  cover  the  ground, 
which  bars  ploughing.  Horfe-hoeing  has  litde  efie£t 
"when  the  plants  are  new  fprung ;  and  when  they  are  ad- 
vanced fo  as  to  be  benefited  by  that  culture,  their  length 
prevents  it.  Faft  growing  at  the  fame  time  is  the  caufe 
of  their  carrying  fo  little  feed  :  the  feed  is  buried  among 
die  leaves ;  and  the  fun  cannot  penetrate  to  make  it 
grow  and  ripen.  The  only  pra£ticable  remedy  to  ob» 
tiin  grain,  is  thin  fowing ;  but  thick  fowing  produces 
more  ftraw,  and  mellows  the  ground  more.  Half  a  boll 
for  an  Engliih  acre  may  be  reckoned  thin  fowing ;  three 
firlots  thick  fowing. 

Notwithftanding  what  is  faid  above,  the  late  Mr  Hun- 
ter, a  noted  farmer  in  Berwickfhire,  was  accuftomed 
to  fow  all  his  peafe  in  drills  $  and  never  failed  to  have 
great  crops  of  com  as  well  as  of  ftraw.  He  fowed  dou- 
ble rows  at  a  foot  interval,  and  two  feet  and  a  half  be- 
tween the  double  rows,  which  admit  horfe-hoeing.  By 
that  method,  he  had  alfo  good  crops  of  beans  on  light 
land. 

Peafe   and   beans    mixed    are  often  fown  together^ 

in  order  to  catch  different  feafons.     In  a  moift   fea- 

K  k  2  fon. 
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C»;r3rp  ::'  foa,  the  bems  make  a  eood  crop;   in  a  drr  ieafoih 
P  tr^.     the  peaie. 
•  The  growth  of  plants   b   coqiiiioiiIt  checked  by 

drought  in  the  month  of  Joir ;  but  promoted  by  rain 
in  Augnit.  In  JoIt,  grais  b  parched  ;  in  Avgoft,  it  le* 
covers  verdure.  'SVhere  peafe  arc  (b  far  advanced  in 
the  dry  feafon  as  that  the  feed  begins  to  fonn,  their 
growth  is  indeed  checked,  but  the  feed  continues  to  filL 
If  only  in  the  blodbm  at  that  feafon,  their  growdi  is 
checked  a  little ;  but  diey  become  Tigorous  again  in 
Augnil,  and  continue  growing  without  filling  tiU  flop- 
ped by  /roll.  Hence  it  is,  diat  cold  feed,  which  is 
early  fown,  has  the  beft  chance  to  produce  com :  hoc 
feed,  which  is  late  fown,  has  the  beft  chance  to  pro- 
duce ftraw. 

The  following  method  is  pracUfed  in  Norfolk^  for 
fowing  peafe  upon  a  dry  light  foil,  immediately  opened 
from  pailure.     The  ground  is  pared,  with  a  plough  ei- 
tremely  thin,  ar.d  every  ibd  is  laid  exadly  on  its  back. 
In  every  (oA  a  double  row  of  holes  is  made.     A  pea 
dropt  in  eA'erv  hole  lodges  in  the  flayed  ground  imme- 
diately below  the  fed,  thrufts  its  roots  horizontally,  and 
has  fulficient  moillure.     This  method  enabled  Norfolk 
farmers,  in  the  barren  year  1740,  to  fumifh  white  peafe 
at  I2S.  per  boll. 
Expcri.   •       In  the  Bath  Papers,  voL  i.  p.   148.  we  hare  an  ac- 
fcttinp        count  of  the  fuccels  of  an  experiment  by  Mr  ravier 
d^illl*"      "^-^^  Taunton,  on  fowing  peafe  in  drills.     The  Icalc 
on  which  this  experiment  was  made,  however,  bcirg 
fo  fmall,  it  would  perhaps    be    rafh  to  infer    from  it 
what   might    be    Val-    event  of  planting  a  large  piecf 
of  prround  in  the  fame   manner.     The  fpace  was  onJf 
16  fquare  yards,  but  the  produce  lo  great,  that  by  cal- 
culating 


IGRICULTURB.  517 

enladng  from  it,  a  ftatute  acre  would  yield  600,  or  at  Culttire  of 
the  leaft  500  pecks  of  green  peafe  at  the  firft  gather-  ^plants. 
ing  ;  which,  at  the  high  price  they  bore  at  that  time        » 
in  the   country  about  Taunton,  viz.   i6d.    per  peck, 
would  have  amounted  to  33I.  6s.  8d.     On  this  the  So^ 
dety  obferved,  that  though  they  doubt  not  the  truth 
of  the  calculation,   they  are  of  opinion,  that  fuch  a 
quantity  as  500  or  600  pecks  of  green  peafe  would 
immediately  reduce  the  price  in  any  country  market. 
«  If  the  above-mentioned  crop  (fay  they)  were  fold  on- 
ly at  nine  pence  per  peck,  the  farmer  would  be  well 
paid  for  his  trouble."     In  a  letter  on  the  drill  hulband- 
ry  by  Mr  Whitmore,  for  which  the  thanks  of  the  So- 
ciety were  returned,  he  informs  us,  that  drilled  peafe 
muft  not  be  fown  too  thin,  or  they  will  always  be 
foul :  and  in  an  experimet  of  tliis  kind,  notwithftand- 
ing  careful  hoeing,  they  turned  out  fo  foul,  that  the 
pvoduce  was  only  eight  bufliels  to  the  acre. — ^From  an  Prafe  muft 
experiment  related  in  the  5th  volume  of  the  fame  work,"JJ^]^^ 
it  appears  that  peafe,  however  meliorating  they  may^^^^non 
be  to  the  ground  at  iirft,  will  at  the  lad  totally  exhaufb  ipot. 
k,  at  leaft  with  regard  to  themfelves.      In  this  ex- 
periment they  were  fown  on  the   fame  fpot  for   ten 
years  running.     After  the  firft  two  years  the  crop  be- 
came gradually  lefs  and  lefs,  until  at  laft  the  feed  would 
not  vegetate,  but  became  putrid.     Strawberries  were 
then  pbnted  without  any  manure,  and  yielded  an  ex- 
cellent crop. 

On    the   Norfolk    culture   of   peafe,   Mr  Marfhal  ,vrr  Mar- 
makes  two  obfervations.     «  Leys  are  feldom  ploughed  fj^^^j^^^fj^'^^ 
Vf0Ke  than  once  for  peafe  •,  and  the   feed  is  in  general 
dibbled  in  upon  the  flag  of  this  one  ploughing.     But 
ftubbles  are  in  general  broken  by  a  winter-fallow   of 
K  k  3  three 
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Cttltare  of  three  or  four  ploughings  ;  the  iced  being  fown  broaiU 
Plants,    caft  and  ploughed  in  about  three  inches  deep  with  the 
laft  ploughing."-— In  the  Vale  of  Giloocefter  they  aie 
planted  by  women,  and  hoed  by  women  and  chikben, 
once,  twice,  and  fomctimes   thrice ;  which  gires  die 
cropt  when  the  foil  is  fufficiently  free  from  root-wedb, 
the  appearance  of  a  garden  tn  the  fummer  time,  and 
produces  a  plentiful  crop   iQ   harveft.     The    diftance 
between  the  rows  varies  from  xo  to  1^4  isiches»  but  12 
may  be  confidered  as  the  medium ;  the  diftance  in  die 
rows  two  inches.     In  the  Cheltenham  -  quarter  of  the 
diftridy  they  fet  the  peafe  not  in  continued  fines,  bst 
in  clumps ;  making  the  holes  eight  or  ten  inches  dU 
(lant  from  one  another,  putting  a  number  of  peafe  in- 
to each  hole.     Thus  the  hoe  has  undoubtedly  greater 
freedom ;  all  the  difadvantage  is,  that  in  diis  cafe  the 
foi]  is  not  fo  evenly  and  fully  occupied  by  the  roots  as 
when  they  are  difpofed  in  continued  lines. — In  York- 
fliire  it  is  common  to  fow  beans  and  gray  peafe  together, 
under  the  name   of  hiendings ;  and  fometimes  vetches 
(probably,  fays  Mr  Marihal,  a  gigantic  variety  of  the 
*  enmm  lens)  are  fown  among  beans.     Such  mixtures  are 
found  to  augment  the  crop,  and  the  difiercnt  fpecies 
are  eafily  feparated  by  the  fieve. 
Suffolk  cul.      A  Suifblk  farmer  has  given  the  following  lemarb 
pcaic.         upon  the  culture  of  peafe,  fomc  of  which  are  very  wor- 
thy of  attention.   He  enumerates  eight  kinds :  **  i.Thc 
common  white.     2.  The  forty-day.     3.  The  Charlton. 
4.  The  blue.     5.  The  large  gray.     6.  The  finall  gny. 
7.  The  fpeckled.     8.  The  large  Dutch."     Between  d)f 

three 
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three  firft  of  A»k  be  reprefenls  the  diftin&Ion  as  not  CuUare  of 
▼ay  clear.    <<  The  gray  hog  pea,  he  adds,  whether  large    plants. 
or  finally  will  bear  being  fown  in  autumn  i  a  common ' 
pradiice  in  liertfordibirey  where  tliey  begin  pea-fowing 
9$  foon  as  the  wheat  feed  is  over.    The  farmers,  how- 
ever, have  diftin&ions,  and  think  that  fome  forts  will 
#and  the  winter,  and  that  others  will  not ;  but  I  never 
could  gain  expUcit  information  upon  tliis  head  fuffi*> 
cient  to  overthrow  my  own  pra^ice :  for  I  have  fown 
them  all  in  l<|ovcmber  more  than  once  with  fuccefs. 
The  blue  and  fpeckled,  I  believe,  are  fpring  peafe.    AU 
that  I  know  of  the  Dutch  is,  that  a  per(bn  had  them 
fiom  Holland  ;  they  are  as  large  as  a  horfe-bean,  and 
fucceeded  well  with  him. 

<<  Of  all  other  preparations  for  peafe,  that  is  bed 
wUch  admits  the  leaft  tillage,  viz.  ley  ground,  with 
goly  one  ploughing,  the  pea£e  to  be  pricked  in  with 
inm  dibblers,  a  common  method  in  Sufiblk,  and  which 
f^cceeds  greatly  \  but  it  lliould  be  pra£tifed  only  on 
loams  and  good  fand  ;  very  poor  fand  will  not  do  for 
peafe,  and  on  clay  beans  anfwer  far  better.  When 
this  preparation  is  not  followed,  but  tlie  crop  put  in  on. 
a  ftubble,  the  land  fhould  be  ploughed  in  autumn,  and, 
if  the  feafon  demands  it,  twice  in  the  fpring  \  but  one 
ploughing)  judicioufiy  timed,  may  do  better  than  two. 
The  feed  may  be  either  ploughed  or  harrowed;  if 
the  former,  it  muft  not  be  above  three  inches  deep ; 
but  harrowing  in  is  fafer,  if  the  harrows  let  them  in 
two  inches.  If  harrowed  in,  they  muft  be  watched 
ligainft  rooks,  &c. 

^  As  no  manuring  (hould  be  given  for  peafe,  I  pafs 

•  on  to  the  time  of  putting  them  into  the  ground  -,  and 

here  it  is  neceflary  to  rejeA  the  autumnal  fowing,  when 

K  k  4  th^ 
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Culture  of  the  crop  is  to  be  harvefted  time  enough  for  turnips. 
Plants.  In  that  cafe,  I  recommend  it  only  for  dry  lands.  The 
'fort  which  are  fown  before  Chriftmas  are  late  peafe, 
which  are  not  off  foon  enough  for  this  purpofe.  The 
forty-day,  or  the  Charlton  pea,  ihould  be  fown  early  in 
March ;  and  if  turnips  are  intended,  not  later  than  tKat 
month.  Late  fown  crops  are  fubjed  to  the  green  flr> 
If  they  are  not  intended  as  a  preparation  for  turnips 
then  the  time  of  fowing  i$  before  Chriftmas ;  but  to 
chbofc  a  dry  time,  for  if  they  are  fown  foon  after  rain 
or  fnow,  the  crop  will  fuffer. 

<<  I  would  never  fow  broad-caft  lefs  than  three  bufliels 
an  acre  of  peafe.  One  great  objedi,  perhaps  the  great- 
eft  in  this  crop,  is  to  procure  a  thick  cover  over  the  foil  \ 
which,  if  thick  enough,  deftroys  weeds  very  effectually, 
and  breeds  a  moift  putrid  fermentation  on  the  furface 
of  the  land ;  this  is  never  eiFeded  with  a  thin  crop. 
If  you  look  only  to  the  produce,  and  defign  to  have  the 
hoes  perpetually  at  work,  two  bufhels  and  even  lefs  are 
enough. 

"  Peafe  when  ripe  are  very  apt  to  be  devoured  by 
rooks,  wood-pigeons,  and  other  birds  j  tliey  fhould  there- 
fore be  well  watched.  The  bcft  way  of  cutting  them 
is  with  the  tool  called  a  peafe-make,  made  with  half  aa 
old  fcythe  ;  and,  as  cut,  they  arc  turned  up  into  wads 
or  bundles,  which  fhould  lie  out  fome  davs  to  wither. 
Thefe  wads  Ihould  be  fmall,  for  they  do  not  dry  weH 
when  large.  Peafe  are  fometimes  mown,  but  it  is  a  verjr 
bad  practice.  • 

Early  peafe  are  recommended  by  this  writer  as  i 
preparation  for  turnips.  "  By  fowing  the  charlton  or 
foriy-d:iy  pea  early  in  March,  they  will  be  cleared  from 
the  field  within  the  month  of  June,  cr  the  firll  week  u 

Juir, 
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July,  wKich  IS  a  very  good  feafon  for  turnips,  and  on  all  Culnnrcf 
Arj  foils  (the  only  ones  proper  for  peafe)  ought  never  piant<. 
to  be  negle£ied.  If  the  harveft  happens  to  be  later,  die  " 
wads  ihould  be  laid  in  rows,  and  the  ploughs  fent  in 
without  waiting  for  their  being  cleared  away  •,  by  which 
a  week  or  perhaps  ten  days  may  be  gained.  The  ad- 
vantages of  this  praftice  muft  be  obvious,  when  it  is 
confidered  that  a  thick  fmothering  crop  of  peafe,  not 
only  kills  weeds,  but  improves  the  foil,  and  particularly 
in  leaving  the  furface  loofe  and  friable  from  the  putrefac- 
tive fermentation  carried  on  under  the  peafe,  which  re- 
fain  moifture  but  exclude  the  fun ;  and  if  the  land  is 
ploughed  dirc£Hy,  which  is  a  great  point,  though 
much  negleded  by  farmers  in  general,  proves  a  fine 
preparation  for  turnips.  The  peafe  are  not  the  only 
gain,  but  the  faving  in  tillage ;  for  by  this  means  the 
latter  crop  is  put  in  upon  only  one  ploughing,  whick 
can  be  eSe&ed  no  other  way." 

6.  Beans. 

The  propereft  foil  for  beans  is  a  moid  and  deep  clay, 
but  they  may  alfo  be  raifed  upon  all  heavy  foils.  They 
are  cultivated  in  two  ways;  either  in  the  old  way  by 
broad-caft,  or,  according  to  the  more  recent  pra^ice, 
they  are  drilled  in  diftind  rows.  Of  each  of  thefe  we 
fliall  give  a  very  fhort  account.  '^ 

When  the  mode  of  cultivating  beans  by  broad-caft  Cuititrt-  rf 
is  adopted,  it  is  to  be  obferved,  that  as  this  grain  is  early  broad-caiL 
ibwn,  the  ground  intended  for  it  (hould  be  ploughed 
before  winter,  to  give  accefs  to  the  froft  and  mr  ;  be- 
neficial in  all  foils,  and  neceflary  in  a  clay  foil.  Take 
the  firft  opportunity  after  January,  when  the  ground  is 
dry,  to  loofen  the  foil  with  the  harrow  firft  defcribed, 

tiU 
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^^«^  dn  4  mould  be  broii^  apoa  k.  Sow  die  fise^  aol 
PUnts.  cover  k  with  the  (econd  hanov.  The  third  will  iioiootb 
^the  fur&ce,  and  cover  die  feed  equally.  Thefe  har* 
vows  make  the  very  beft  figure  in  fiofwing  bcana :  which 
oi^^  to  be  laid  deep  in  the  ground^  not  lef^  than  fix 
jndiea.  In  clay  Cbil»  the  coounon  harrows  are  altoge- 
ther jnfufficienL.  The  foil*  which  has  idled  ioog  after 
pkM^hingy  is  rendered  coropafl  and  folid ;  die  *^^mf¥*n 
harrows  Ikim  the  f urf ace :  the  feed  is  not  covered  ;  and 
the  firft  hearty  fliower  of  rain  lays  it  above  die  gvouod* 
Where  the  f am^r  overtakes  not  the  pimighii^  after 
harveftj  and  is  reduced  to  ploo^  immediatdy  before 
fcwii^,  the  plough  anfwcrs  the  purpofe  of  the  firft  bar* 
row  ;  and  the  othor  two  will  comf^ete  the  work.  But 
the  labour  of  the  firft  harrow  is  ill  £ived;  as  the  plough- 
ing  before  winter  is  a  fine  preparation,  not  <inly  for  beuiSy 
but  for  grain  of  every  kind.  If  the  ground  plou^ied  b^ 
fore  winter  happen  by  fuperfluity  of  moifture  to  cake* 
the  firft  harrow  going  along  the  ridges,  and  eroding 
them,  will  loofen  the  lurface,  and  give  accefs  to  the  air 
for  drying.  As  foon  as  the  ground  is  dry»  fow  with- 
out delaying  a  moment.  If  rain  happen  in  the  interim^ 
there  is  no  remedy  but  patience  till  a  dry  day  or  two 
come. 

Carle  clay,  ploughed  before  winter,  feUom  fails  to 
cake.  Upon  that  account,  a  fecond  ploughii^  is  ne* 
celTary  before  fowing :  which  ought  to  be  performed 
with  an  ebb  furrow,  in  order  to  keep  the  froft-mouM 
as  near  the  furface  as  poflible.  To  cover  the  feed  with 
the  plough  is,  with  regard  to  this  as  well  as  other  graiO) 
exprclTed  by  the  phrafe  /•  /oto  under  furra^.  Th« 
clods  raifed  in  this  ploughing  are  a  fort  of  (belter  to 
the  young  plants  in  the  chilly  fpring  months. 

Th; 
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The  foregoing  method  wiU  anfwer  for  loam.    And  Cuiaufc^f 

psrticuljv 

as  for  a  fandy  or  gravelly  foilj  it  is  altogether  impro-    pianta. 
per  for  beans.  ^ 

Previous  to  the  year  1770,  beans  were  feldom  fownCultnrecf 
in  Scotland,  unlefa  upon  the  very  rich  clays;  but  fincediiik. 
that  time,  by  adopting  the  plan  of  raifing  them  la 
drills,  or  diftin^  rows,  they  have  been  fucceiafully  cuU> 
tirated  upon  all  the  heavy  loams,  and  in  many  farms 
ihey  novir  conftitute  a  regular  branch  of  rotation*  With 
Tcry  few  exceptions,  beans  are  conilantly  drilled  at  in-* 
ferrals  of  from  20  to  27  inches.  Of  thefe  modes,  the 
bit  is  the  moft  prevalent,  becaufe  it  admits  the  ground^ 
to  be  ploughed  with  a  horfe,  in  the  moft  fuJBicient  man* 
aer.  Very  little  hand4u>ing  is  given;  nor  is  it  required^ 
as  the  kind  of  land  which  is  beft  adapted  for  their 
growth,  and  upon  which  they  are  commonly  fown,  has 
aot  naturally  a  tendency  to  the  produflion  of  an^ 
nual  weeds ;  and  fine  crops  of  wheat  generally  follow* 
provided  due  attention  has  been  given  to  working  the 
bean  crop.  The  neceffity  of  fummer  fallow,  which  the 
prefent  high  price  of  labour,  and  the  lofs  of  a  yearns 
crop,  render  an  expenfive  affair  to  the  farmer,  is  con- 
fequently  much  lefTened :  for  if  land  is  once  thoroughly 
cleaned,  and  aftemv^ards  kept  in  an  alternate  courfe  of 
leguminous  and  culmiferous  crops,  it  will  remain  in  good 
order  for  a  confiderable  number  of  years. 

At  beans  delight  in  a  moift  foil,  and  have  no  end 
of  growing  in  a  moift  feafon,  they  cover  the  ground 
totally  when  fown  broad-caft,  keep  in  the  dew,  and  ex-* 
elude  the  fun  and  air:  the  plants  grow  to  a  great 
Jieight ;  but  carry  little  feed,  and  that  little  not  well 
ripened.      This   difplays    the    advantage   of  drilling; 

ivhich 
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Ckiftisrv  ^f  which  g!v€5  ^e  aco&fs  to  the  Ttm  find  ^ir^  iiric»  thm 
Pis^if,.     gTciuiid,  anij  affonia-  plenty  of  ripe  feeiL 

'  The  following  remarks  upon  the  fubjccl  ntadc  by  Mc 

Vancouver  *  are  alfo  worthy  of  attcnuon,  <»  The  Und 
itjK>n  which  peafe  or  tares  may  be  euitiratcd  to  ad%-3n-» 
i2^ef  docs  EOt  reciulre  to  pofTefs  fo  deep  a  flaple  ;u  thai 
mppropmicd  to  the  culiute  of  beans;  the  feed  of  whichp 
in  moft  foih,  be  their  teiture  what  it  mtiy,  Aiould  ne- 
TCT  be  deported  at  a  lef^i  depth  than  five  or  C%%  tnclict 

C  below  the  fettled  furface  of  the  groimd.     The  oeceffitf 

for  placing  the  bean  thus  deep^  will  appear  rery  obvioos 
to  any  one  who  wifl  take  die  trouble  to  infpet>  the  root 
«f  the  bean,  when  the  plant  has  attained  to  s^full 
gtxjwth,  and  its  feed  to  if^  complete  maturity ;  it  will 
then  appear  evident,  that  from  the  point  where  the  feed 
was  depofited  in  the  ground  it  fends  downwards  a  long 
fiender  tap  root,  and  upwards  a  thick  ftrong  one ;  along 
this  upper  divifion  of  the  root,  lateral  fibres  are  detach- 
ed from  the  feed  to  the  furface  of  the  ground,  and  are 
evidently  deftmed  to  colleft  and  convey  nourvfhment  to 
the  plant.  The  long  tap-root  which  defcends  perpen- 
dictdarly,  and  to  a  great  depth  from  the  point  where 
the  feed  was  placed  in  the  ground,  being  perfedly  clear 
of  laterals,  will  not  be  fuppofed  to  contribute  but  in  a 
finall  degree  to  the  growth  and  fubfiftence  of  the  plant. 
Hence  the  neceffity  of  placing  the  bean  ta  a  propep 
depth  in  the  ground,  that  the  plant  may  not  be  depriv- 
ed of  its  proper  organs  for  receiving  and  conveying 
from  the  earth  that  portion  of  nourifhment  which  the 
bean  requires ;  but  which,  as  well  as  in  the  cafe  of 

peafe 
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^eafe  or  tares,  will  not  be  found  equal  to  that  conftant-  Culture  of 
ly  demanded  and  drawn  from  the  land  by  turnips,  cab-    pUnts. 
bages,  and  the  white  draw  crops,  ^      ^ 

n.  P/jnts  Cultivated  for  Roots. 

I.  Potatoes. 

These,  next  to  the  different  kinds  of  grain,  may  be 
looked  upon  as  the  crop  moft  generally  ufcful  for  the 
hufbandman ;  aflPording  not  only  a  moft  excellent  food 
for  cattle,  but  for  the  human  fpecies  alfo. 

In  this  laft  refpecl,  indeed,  they  are  extremely  va-  \re  rvit 
luable.     They  are  the  only  fubftitute  for  bread  formed  ^o^^an- 
6f  grain  which  has  hitherto  been  introduced  with  any*^"^ 
tolerable  degree  of  fuccefs.     They  aflume  by  the  aflift- 
ance  of  cookery  fiich   a  variety  of  forms  as  renders 
them  at  all  times  extremely  acceptable ;  and  they  are 
now  juftly  regarded  by  tKe  public   as    the  fureft  re-  , 
fource  in  all  times  of  fcarcity,  chiefly  for  this  reafon, 
that  in  the  Britifh  iflands,  furrounded   as  they  are  by    . 
the  waters  of  the  ocean,  the  crop  of  grain  is  chiefly 
found  to  fail  in  confequence  of  wet  feafons,  which  do 
by  no  means  afl^eft  the  potato  in  the  fame  degree. 

Various  kinds  of  potatoes  have  at  diflrerent  periods  Kinds  of 
been  fafhionable,  and  the  varieties  which  the  fpecies  is  5^^*,°^*  ^* 
capable  of  exhibiting  feems  unbounded,  as  every  per-  cd. 
fon  who  takes  the  trouble  to  raife  them  from  the  feed 
difcovers  new  forts.     In  fele£ting  the  kind  which  he  is 
to  rear,  the  hufbandman  ought  to  confider  the  ufe  that 
lie  is  to  make  of  them.     If  his   lands  are  fituated  at  a 
diftance  from  any  town,  which  may  prevent  his   crop 
from  being  fold  for  human   ufe,  and   confine   it  to  the 
confumption  of  cattle,  he  will  probably  derive  moft  be- 
nefit 


Gram  phntiife  die  coarfe  dark  red  kind  of  potatoet 
wiiick  aflbrd  a  very  great  produce.  TTiey 
-se  extremtiT  Tahnble  for  milch  cows>  increafing  the 
pn3«iiii:e  witbcQt  aff*ecling  the  quality  or  tafte  of  the 
£Ettxk ;  dser  grow  on  poor  foils  even  more  abundantly 
UMxt  en  nch,  (where  they  are  apt  to  run  too  much  to 
ism^  2xsl  to  be  lefs  produGive  at  the  root)  and  from 
»  OMnhmt  verdure  which  they  retain  to  the  bteft 
pcnod  of  the  feafon>  they  are  highly  valuable  in  impro- 
ving the  tlate  of  the  foil. 

bk  Ae  choice  of  potatoes  intended  to  be  confumed 
W  aian>  the  hulbandman  ought  to  attend  to  this 
^uaHty  of  the  potato,  that  the  kinds  which  afford  the 
moSL  valuable  and  abundant  crop  at  tlie  root  are  apt 
to  fend  forth  the  leaft  luxuriant  ftems,  while  thofc 
^i^fe  ftems  are  very  large  and  branchy  are  lefs  pro- 
ductive at  the  root.  Thus  the  kidney  potato,  which 
IS  uiuch  valued  on  account  of  Its  quality,  and  which  on 
on  .1  rich  foil  is  extremely  prolific,  is  apt  to  fend  out  a 
^eiv  fccblo  flem,  which  affords  little  or  no  covering  to 
riK*  Toil,  on  which  account  feme  of  the  mod  judicions 
huibuiulmen  have  laid  it  afide. 

Vhc  choice  of  foil  is  not  of  greater  importance  in 
M\y  other  plant  than  in  a  potato.  This  plant  in  clay 
iOil^  or  in  rank  black  loam  lying  low  without  vcntila- 
lion,  never  makes  palatable  food.  In  a  gravelly  or 
Miuly  foil,  expofed  to  the  fun  and  free  air,  it  thrives 
u^  ^KMtVi^lion,  and  has  a  good  relifli.  But  a  rank  bhck 
Umhi^  though  improper  to  raife  potatoes  for  the  table, 
^a\hIucis  them  in  great  plenty  ;  and  the  product  is,  as 
ihv-suly  obferved,  a  palatable  food  for  homed  cattle, 
^i»^*»  aiul  poultry. 

i  hv'  (p.uic  is  a  proper  inllrumcnt  for  raifing  a  fmall 
I  quantity 
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i|tantity,  6r  for  preparing  corners  or  other  places  inac-  Cuhrodf 
ceffiUe  to  the  plough  ;  but  for  raifing  potatoes  in  quan-    Bants. 
tkieS)  the  plough  is  the  only  inftrument. 

As  two  great  advantages  of  a  drilled  crop  are,  to 
deftroy  weeds,  and  to  have  a  fallow  at 'the  fame  time 
widi  the  crop,  no  judicious  farmer  will  think  of  raifing 
potatoes  in  any  other  way.  In  September  or  0£lober» 
at  fi^mas  that  year's  crop  is  removed,  let  the  field  have 
a  ttwCng  furrow,  a  crofs-braking  next,  and  then  be 
deared  of  weeds  by  die  cleaning  harrow.  Form  at  into 
l9iree-feet  ridges,  in  that  ftate  to  lie  till  April,  which 
u  the  proper  time  for  planting  potatoes.  Crofs-brake 
it,  to  raife  the  furrows  a  little.  Then  lay  well  digefted 
]iorfe-<ittng  along  the  furrows,  upon  which  lay  the  roots 
at  eight  indies  diftancc  Cover  up  thefe  roots  with 
the  plough,  going  once  round  every  row.  This  makes 
a  warm  bed  for  the  potatoes ;  hot  dung  below,  and 
a  loofe  covering  above,  that  admits  every  ray  of  die 
fun.  As  foon  as  the  plants  appear  above  ground,  go 
found  every  row  a  fecond  time  with  the  plough,  which 
will  lay  upon  the  plants  an  additional  inch  or  two  of 
tnottld,  and  at  die  fame  time  bury  all  the  annuals ;  and 
diis  will  complete  the  ploughing  of  the  ridges.  When 
die  potatoes  are  fix  inches  high,  the  plough,  with  the 
4eepeft  furrow,  muft  go  twice  along  the  middle  of  each 
interval  in  oppofite  dired^ions,  laying  earth  firft  to  one 
few,  and  next  to  the  other.  And  to  perform  this  work 
a  plough  with  a  double  mouldboard  will  be  more  ex- 
peditious. But  as  the  earth  cannot  be  laid  clofe  to 
the  roots  by  the  plough,  the  fpadc  muft  fucceed,  with 
which  four  inches  of  the  plants  muft  be  covered,  leav- 
ing little  more  but  the  tops  above  ground ;  and  this 
aperation  will  at  the  fame  time  bury  all  the  weeds  that 

have 
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Culture  of  havc  Iprung  Cnce  the  former  ploughin?.     What  weccfj 
•articular      .  *        o       ^ 

ftants.    arife  after  mu(t  be  pulled  up  with  (be  hand.     A  hoe 

is  never  to  be  ufed  here :  it  cannot  go  fo  deep  as  to 

dellroy  the  weeds  without  cutting  the  fibres  of  the 

plants  i  and  if  it  fkim  the  furface,  it  only  cuts  off  the 

heads  of  tlie  weeds,  and  does  not  prevent  their  pufhing 

again. 

pstfticuhr       In  the  Bath  Society  Papers,  we  havc  the  following 

practical  obler\''ations  on  the  culture  and  ufe  of  pota- 

t^vs,  given  as  the  refult  of  various  experiments  made 

for  iive  years  fucceflively  on  that  valuable  root,  the 

growth  of  which  cannot  be  too  much  encouraged. 

When  the  potato  crop  has  been  the  only  object  in 

\low,  the  following  metliod  is  die  raoft  eligible. 

The  land  being  well  pulverised  by  tvro  or  three  good 

lurro wings  and  ploughings,  is  tlien  manured  with  15 

*»r  20  cart  loads  of  dung  per  acre,  before  it  receives  ii$ 

l.ill  o.uih.     Then  it  is  thrown  into  what  tlie  Suncik 

lainuTS  c.ill  the  trcni/j  balk^  which  is  narrow   and  vicep 

livl^^o-work,  about    15   inches   from   the  centre  of  or.c 

rul.;o  to  the  centre  of  the  other.     Women  and  chiidn-n 

k\xoy  the  fot.^  in  the  boLiom  of  every  furrow  15   incho 

apart ;  men  follow  and  cover   them  with  large  hoos,  a 

KuU  in  width,  pulling  tlie  mould  down  fo  as   to  bury 

the   fots   five  inches  deep ;   they  mull   receive  two  cr 

l!\iw  Ii.ifui-lu)oings,  and  be  kept  free  from  weeds;  al- 

Nv.iy.  ohlrrvini^  tt)  draw  the  earth  as  much  as  poiribie 

fi»  I  lie  lliMus  of  the  young  plants.     By   repeated  triai>, 

llir  I:j11  or  fecond  week  in  April  is  found  the  moll  itl- 

v.mi.i,'rous  tiin<»  for  planting. 

Ill  \\w  iihl  of  September  or  the  beginning  of  Oclc- 

In  I,  wIkm  ilh-  li.iului  becomes  withered,  they  Ihould  bo 

|»l»»\ii;l»ed    up   witli   a    ilrong    double-breailed    plouji^h. 

2  The 
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The  workman  muft  be  cautioned  to  fet  his  plough  very  Culture  of 
deejfi  that  he  may  ftrike  below  all   the   potatoes,  to   punts. 
avoid  damaging  the  crop.     The  women  who  pick  them        ' 
up,  if  not  carefully  attended  to,  will  leave  many  in  the 
gpx>iind)  which  will  prove  detrimental  to  any  fucceeding 
com,  whether  wheat  or  barley.     To  avoid  which  in- 
convenience, let  the  land  be  harrowed,  and  turn  the 
fwine  in  to  glean  the  few  that  may  be  left  by  their  ne- 
gligence. 

By  this  method,  the  fets  will  be  15  fquare  inches 
from  each  other ;  it  will  take  1 8  bufliels  to  plant  an 
acre  ;  and  the  produce,  if  on  a  good  mixed  loamy  foil, 
will  amount  to  300  bufliels. 

If  the  potatoes  are  grown  as  a  preparation  for  wheat, 
it  is  preferable  to  have  the  rows  two  feet  two  inches 
from  each  other,  hand-hoeing  only  the  fpace  from  plant 
to  plant  in  each  row  •,  then  turning  a  fmall  furrow  from 
the  Infide  of  each  row  by  a  common  light  plough,  and 
afterwards,  with  a  double-breafted  plough  with  one 
horfe,  fplit  the  ridge  formed  by  the  firft  ploughing 
thoroughly  to  clean  the  intervals.  This  work  fliould 
not  be  done  too  deep  the  firft  time,  to  avoid  burying 
the  tender  plants ;  but  the  la  ft  earth  fliould  be  plough- 
ed as  deep  as  pofllble  ;  and  the  clofer  the  mould  is 
thrown  to  the  ftems  of  the  plants,  the  more  advanta- 
geous it  will  prove.  Thus  15  bufliels  will  plant  an 
acre,  and  the  produce  will  be  about  300  bufliels;  but  the 
hnd,  by  the  fummer  ploughings,  will  be  prepared  to 
receive  feed-wheat  immediately,  and  ahnoft  enfure  a 
plentiful  crop. 

The  potato  fets  fliould  be  cut  a  week  before  plant- To  prevent 
ing,  with  one  or  two  eyes  to  each,  and  the  pieces  not       ^ 
rery  fmall ;  two  bufliels  of  frefli-flaked  lime  fliould  be 

Vol.  I.  L 1  fown 
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Methods  of 
cultivating 
potatoes  on 
fuiall  fpots 


fown  over  the  furface  of  tKe  land  ss  foon  as  planted  t 
which  will  cfTe^^ually  prevent  the  attacks  of  the  gnib- 

The  ex  pence  attending  an  acre  of  potatoes  well  cul- 
tivated in  the  firft  metliod,  fuppofing  the  rent  20  flul- 
ling^^  tithe  and  town  charges  rather  high  (as  in  Suf- 
folk)! taking  up,  and  every  thing  included^  w^tU  be  2- 
txiut  6L  In  tlie  kft  method,  it  would  be  fomeii^hat 
reduced. 

A  premium  having  been  offered  by  the  aboTe^meti- 
tioned  foclcty  for  tlie  culilvatton  of  potatoes  by  far- 
mers, &c-  whofe  rent  does  not  exceed  40L  per  an- 
num, the  following  method;)  were  communicatedj  by 
which  thofe  who  have  only  a  fmall  fpot  of  ground  may 
obtain  a  plentiful  crop, 

Firft,  then,  the  earth  fliould  be  dug  1 2  inches  deep, 
if  the  foil  will  allow  of  it ;  after  this,  a  hole  fliould  be 
opened  about  fix  inches  deep  ;  horfe  dung  or  long  lit* 
ter  fliould  be  put  therein  about  three  inches  thick :  this 
hole  fliould  not  be  more  than  12  inches  in  diameter. 
Upon  this  dung  or  litter  a  potato  fliould  be  planted 
whole,  upon  which  a  little  more  dung  fliould  be  caft, 
and  then  earth  mufl:  be  put  thereon.  In  like  manner 
the  whole  plot  of  ground  mufl:  be  planted,  taking  care 
that  each  potato  be  at  lead  1 6  inches  apart ;  and  when 
the  young  flioots  make  their  appearance,  they  fliould 
have  frefli  mould  drawn  round  them  with  a  hoe  5  and 
if  the  tender  flioots  are  covered,  it  will  prevent  the 
froft  from  injuring  them :  they  fliould  again  be  eartli- 
ed  when  the  flioots  make  a  fecond  appearance,  but  not 
be  covered,  as  in  all  probability  the  feafon  will  then 
be  lefs  fevere.  A  plentiful  fupply  of  mould  fliould  be 
given  them,  and  the  perfon  who  performs  this  bufinefs 
fliould.  never  tread  upon  the  plant,  or  the  hillock  that 
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k  raifed-  round  it  \  as  the  lighter  the  earth  is,  the  more  Culture  of 
room  the  potato  will  have  to  expand.     From  a  (ingle    plants. 
root  thus  planted,  very  near  40  pounds  weight  of  large        ^ 
potatoes  were  obtained,  and  from  almoft  every  other 
root   upon  the  fame   plot   of    ground   from   15  to  20 
pounds  weight ;  and  except  the  foil  be  ftony  or  gra- 
relly,  10  pounds  or  half  a  peck  of  potatoes  may  almoft 
always  be  obtained  from  each  root,  by  purfuing  the  fore- 
going method.     But  note,  cuttings  or  fmall  fets  will 
not  do  for  this  purpofe. 

The  fecond  method  will  fuit  the  indolent,  or  vthofe  Methods  of 
who  have  not  time  to  dig  their  ground  ;  and  that  is,  f^ap^Vd  *o 
where  weeds  much  abound  and  have  not  been  cleared  ^"**^^^^'™^ 
in  the  winter,  a  trench  may  be  opened  in  a  ftraight 
line  the  whole  length  of  the  ground,  and  about  fix  inches 
deep  ;  in  this  trench  the  potatoes  fhould  be  planted 
about  ten  inches  apart ;  cuttings  or  fmall  potatoes  will 
do  for  this  metliod.  When  they  are  laid  in  the  trench, 
the  weeds  that  are  on  the  furface  may  be  pared  off  on 
each  fide  about  ten  inches  from  it,  and  be  turned  upon 
the  plants  ;  another  trench  (hould  then  be  dug,  and  the 
mould  that  comes  out  of  it  turned  carefully  on  tlie 
weeds.  It  muft  iK)t  be  forgot,  that  each  trench  (hould 
be  regularly  dug,  that  the  potatoes  may  be  through- 
out the  plot  10  or  12  inches  from  each  other.  This 
flovenly  method  will  in  general  raife  more  potatoes 
than  can  be  produced  by  digging  the  ground  twice, 
and  dibbling  in  the  plants ;  and  the  realbn  is,  that  the 
weeds  lighten  the  foil,  and  give  the  roots  room  to  ex- 
pand. They  (hould  be  twice  hoed,  and  earthed  up  in 
rows.  And  here  note,  that  if  cut  potatoes  are  to  be 
planted,  every  cutting  (hould  have  two  eyes,  for  though 
fewer  fets  will  be  obtained,  there  will  be  a  greater  cer- 
L  1  2  tainty 
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(kt^rr  of  tainty  of  tl  ctop,  as  one  eye  often  faik  of  is  Jeftroyied 
Fbntj^    by  gnibs  in  the  earth, 
'  Where  a  crop  of  potatoes  fails  in  pan  (as  will  fome- 

timc3  be  the  cafe  in  a  dry  feafon)!  amends  may  ftill  be 
made  by  laying  a  little  dung  upon  tlie  knots  of  the 
fir  aw  or  haulm  of  thofe  potatoes  that  do  appear^  and 
covaring  them  with  mould :  each  knot  or  joint  thus 
ordered  will,  if  the  weatlier  prove  wet  afterwards,  pro- 
duce more  potatoes  than  the  original  roots. 

From  the  fmilleft  potatoes  planted  whole,  from  foot 
to  fix  pounds  at  a  root  were  obtained »  and  fome  of  th€ 
fingle  potatoes  weighed  near  two  pounds.  Thcfe  were 
Jug  in  as  before  mentioned,  In  trenches  where  the 
ground  was  covered  with  weeds,  and  the  foil  was  a  ftiff 
loamy  clay. 

Lazjbeds.       A  good  crop  may  be  obtained  by  laying  potatoes 
upon  turf  at  about  12  or   14  inches  apart,  and  upon 
beds  of  about  fix  feet  wide ;  on  each  fide  of  which  a 
trench  (hould  be  opened  about  three  feet  wide,  and  the 
turf  that  comes  from  thence  (hould  be  laid  with  the 
graffy  fide   downwards   upon   the   potatoes ;    a  fpit  of 
mould  fiiould  next  be  taken  from  the  trenches,  and  be 
fpread  over  the  turf ;  and  in  like  manner  the  whole  plot 
of  ground  that  is  defigned  to  be  planted  muft  be  treat- 
ed.    And  remark,  that  when  the  young  (hoots  appear, 
another  fpit   of   mould    from    the  trenches  (hould  be 
ftrewed  over  the  beds  fo  as  to  cover  the  (hoots ;  this 
will  prevent  the  froft  from  injuring  them,  encourage 
them  to  expand,  and  totally  deftroy  the  young  weeds ; 
and  when  the  potatoes  are  taken  up  in  the  autumn,  a 
careful  perfon   may  turn  the  earth  again  into  the  tren- 
ches, fo  as  to  make  the  furface  level  j  and  it  will  be 

right 
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right  to  remark,  that  from  the  fame  ground  a  much  bet-  Caltare  of 
ter  crop  of  potatoes  may  be  obtained  the  following  year,     pjants 

For  field  planting,  a  good  (if  not  the  beft)  method  "  ~ 
is  to  dung  the  land,  which  (hould  be  once  ploughed 
previous  thereto;  and  when  it  is  ploughed  a  fecond 
time,  a  careful  perfon  (hould  drop  the  potato  plants  be- 
fore the  plough  in  every  third  furrow  at  about  eight  or 
ten  inches  apart.  Plants  that  are  cut  with  two  eyes  are 
beft  for  this  purpofe.  The  reafon  for  planting  them  at 
fo  great  a  diftance  as  every  third  furrow,  is,  that  when 
die  (hoots  appear,  a  horfe-hoe  may  go  upon  the  two 
Tacant  furrows  to  keep  them  clean ;  and  after  they  are 
thus  hoed,  they  (hould  be  moulded  up  in  ridges  ;  and  if 
this  crop  be  taken  up  about  Oftober  or  November, 
the  land  will  be  in  excellent  condition  to  receive  a  crop 
of  wheat.  Lands  that  are  full  of  twitch  or  couch-grafs 
may  be  made  clean  by  this  method,  as  tlie  horfe-hoe- 
ing  is  as  good  as  a  fummer  fallow ;  and  if,  when  tlie 
potatoes  are  taken  up,  women  and  children  were  to 
pick  out  fuch  filtli,  not  any  traces  of  it  would  remain  ; 
and  by  laying  it  on  heaps  and  burning  it,  a  quantity  of 
a(hes  would  be  produced  for  manure. 

After  ploughing,  none  (hould  ever  dibble  in  pota- 
toes, as  the  perfons  who  dibble,  plant,  or  hoe  them, 
will  all  tread  the  ground  j  by  which  means  it  will  be- 
come fo  bound,  that  the  young  (ibres  cannot  expand, 
as  has  been  already  obferved.  Good  crops  have  in- 
deed been  obtained  by  ploughing  the  land  twice,  and 
dropping  the  plants  in  every  other  furrow,  and  by 
hand-hoeing  and  earthing  them  up  afterwards  as  the 
gardeners  do  peafe;  but  this  method  is  not  equal  to 
the  other. 

Vacant  places  in  hedge-rows  might  be  grubbed  and 
L  1  3  planted 
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CuHnf*  of  planted  widi  palatoes.  and  a  cood  crop  misltt  ht  t)^ 
Vlann     pectcd,  a^  ttic  IcAvcs  of  tfe^s*  morns,  &c»  are  m  good 

^  *  manure,  and  %vill  furprifingly  encour-agc  xhtir  growth, 
and  gratify  tlie  wilhes  of  the  phmter ;  who  by  cukiva- 
ting  fuch  pbceSg  will  then  make  tlie  moll  of  his  ground, 
and  it  will  be  in  fine  order  to  receive  a  crop  of  com  tlic 
tlie  following  yc.ir. 

Uit^doHa-  The  ihortull  and  mod  certain  method  of  takinj^  up 
.  hut|  ikmi  pot;itoes,  is  to  plough  once  round  every  row  at  the  di- 
^  fiance  of  four  inches,    removing  the  earth   frt>m   the 

plants,  and  gathering  up  with  Uie  hand  all  the  potatoes 
tKit  appear.  The  diftance  ta  made  four  inches,  to  pr«r- 
vent  cutting  the  roots,  which  are  feldom  found  above 
that  diflancc  from  the  row  on  each  tide.  When  di« 
ground  is  thus  cleared  by  the  plough,  raife  the  pou- 
toes  with  a  fork  having  three  broad  toes  qr  claws; 
which  is  better  than  a  fpade,  as  it  does  not  cut  the  po- 
tatoes. The  potatoes  thus  laid  abovie  ground  muft  be 
gathered  with  the  hand.  By  this  metliod  fcarce  a  potato 
will  be  left, 

Ofprcferv-      As  potatoes  are  a  comfortable  food  for  the  common 

ing  them,  people,  it  is  of  importance  to  have  them  all  the  year 
round.  For  a  long  time,  potatoes  in  Scotland  were  con- 
fined to  the  kitchen  garden  ;  and  after  they  were  planted 
in  the  field,  it  was  not  imagined  at  firft  that  they  could 
be  ufed  after  the  month  qf  December.  Of  late  years, 
tliey  have  been  found  to  anfwer  even  till  the  fucceed- 
ing  crop  has  arrived  at  maturity,  which  has  proved  a 
great  fupport  to  many  a  poor  family,  as  they  at^ 
eafily  cooked,  and  proverbially  require  neither  kiln 
nor  mill.^  When  taken  out  of  the  ground,  lay  in 
the  corner  of  a  barn  a  quantity  that  may  ferve  till 
April,    covered    from    froft    with    dry   flraw    preffed 


^ 
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down :  bury  the'  remainder  in  a  hole  dug  in  dry  Cuhure  of 
ground,  mixed  with  the  hulks  of  dried  oats,  fand,  plants. 
or  the  dry  leaves  of  trees,  over  which  build  a  ftack 
of  hay  or  com.  When  the  pit  is  opened  for  tak- 
ing out  the  potatoes,  the  eyes  of  what  have  a  ten- 
dency to  puih  muft  be  cut  out ;  and  this  cargo  will 
ferve  all  the  month  of  June.  To  be  ftill  more  certain 
of  making  the  old  crop  meet  the  new,  the  fetting  of  a 
fmall  quantity  may  be  delayed  till  June,  to  be  taken 
up  at  the  ordinary  time  before  froft.  This  cargo  having 
not  arrived  to  full  growth,  will  not  be  fo  ready  to  pufli 
as  what  are  fet  in  April. 

If  the  old  crop  happen  to  be  exhaufted  before  the  new 
crop  is  ready,  the  interval  may  be  fupplied  by  the  pota- 
toes of  the  new  crop  that  lie  next  the  furface,  to  be 
picked  up  with  the  hand ;  which,  far  from  hurting  the 
crop,  will  rather  improve  it. 

In  the  Tranfaftions  of  the  Society  for  the  encou-Mr 
ragement  of  Arts,  a  number  of  experiments  are  related  g^p^^f.* 
by  Mr  Young  on  that  kind  called  the  clujlered  ox  Aog- ^rnents  on 
fotatoy  which  h^   ftrongly  recommends  as  food  for  the  ftercd  po- 
poor,  in  preference  to  the  kidney  or  other  more  ex-^*^^' 
penfive  kinds.     The  following  is  the  refult  of  the  moft 
remarkable  of  his  experiments. 

In  the  firft  week  of  March  1780,  two  acres  and  a 
quarter  of  barley  ftubble  were  fown  with  the  cluder 
potato,  which  appeared  on  the  23d  of  May.  A  (harp 
froft  on  the  7th  of  June  turned  them  as  black  as  they 
ufually  are  by  the  frofts  of  November  and  December. 
In  time,  however,  they  recovered ;  and  by  the  end  of 
O&ober  produced  876  bufliels  from  the  2^  acres; 
which,  when  cleaned,  were  reduced  to  780^  or  350 
bufiiels  per  acre  ;  thus  affording,  when  valued  only  at 
L  1  4  6d. 
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Caitttre  <tf  6d^  per  bnihely  a  clear  profit  of  7L  14$.  41L  per  acre. 
Pianitf.    The  experiment,  howerer,  in  his  opinioB>  would  haTC 
'  been  ftiil  more  profitable,  had  it  not  been  for  the  fol- 

lowiiq;  circmmftances :    i .  T)ie  ftnl  was  not  altogether 
proper.     2.  The  crop  was  giieTOufly  injured  by  the 
ftoft  aheady  mentioned,  which,  in  our  author's  opi^ 
aion,  retarded  the  growth  for  about  fix  weeks.     3.  The 
dung  was  not  of  his  own  raifing,  but  purchaied  $  which 
cannot  but  be  fuppofed  to  make  a  great  difference,  not 
only  on  account  of  the  price,  but  Hkewife  of  the  qua- 
lity, as  happened  to  be  the  cafe  at  prdent*     He  is  of 
opinion,  howevor,  that  potatoes,  at  leaft  this  kind  of 
them,  are  an  exhauiling  crop.     Haring  fown  the  field 
after  this  large  crop  of  potatoes  with  wheat,  his  neigh* 
hours  were  of  opinion  that  it  would  be  too  rank ;  bttt 
fo  far  was  this  from  being  the  cafe,  that  the  wheat 
(howed  not  the  leaft   fign   of  luxuriance,  nor  the  leaft 
fuperiority  over  the  parts  adjacent  which  were  fown 
without  dung.     He  was  willing  to  account  for  this  by 
the  poverty  of  the  dung,  and  the  ferere  cropping  which 
the  ground  had  undergone  while  in  the  pofleihon  of  the 
former   tenant.     In  another  experiment,  however,  in 
which  the  ground  had  been  likewife  cxhaufted  by  i^ 
vere  cropping,  the  fucceeding  crop  of  wheat  ihowed  no 
luxuriance  ;  fo  that  the  former  fufpicion  of  the  exhauil- 
ing quality  of  the  clufter  potato  was  rather  confirmed. 
The  ground  was  a  fine   turnip  loam  5  but  though  the 
produce  was  even  greater  than  in  the  former  cafe,  viz. 
356  bufhels  from  an  acre,  the  profit  was  much  lefs,viz. 
only  4I.  15s.  6d.     An  acre  of  ley  ground  was  fown  at 
the  fame  time  with  the   turnip  loam,  but  the  produce 
from  it  was  only  200  bufhels.     Mr  Young  fuppofes  that 
the  produce  would  have  been  greater  if  the  potatoes  had 

been 
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been  planted  with  an  iron  dibble,  as  the  turf,  in  plough-  Culture  <if 

»        «       pj»iticular 
i»g»  lay  too  heavy  upon  the  feed.     A  few  rows  of  other    punu. 

potatoes,  planted  along  with  the  cluttered  kind,  did  not        ' 
vegetate  at  all ;  which  Ihows  that  the  latter  have  a  more 
powerful  vegetative  faculty. 

Having  fucceeded  fo  well  with  his  experiments  onzxpen- 
this  kind  of  potato  hitherto,  Mr  Young  determined  to^l!^^^^ 
try  the  culture  of  them  upon  a  larger  fcale :  and  there- ^^ale. 
fore,  in  the  year  1782,  fowed  11  acres:  but  being  ob- 
liged to  commit  the  care  of  fowing  them  to  an  ignorant 
labourer,  his  unikilfulnefs,  together  with  the  excefEve 
cold  and  moifture  of  that  feafon,  fo  diminished  the  pro- 
duce, that  he  had  only  a  Angle  acre  out  of  the  whole* 
This  produced  180    bufhels,    which   yielded  of   clear 
profit  4I.  2s.  6d.     From  this  experiment  he  draws  the 
following  conclufions:  j.  "  That  the  poor  loam,  oil 
which  thefc  potatoes  were  fown,  will  yield  a  crop  oj 
clufter-potatoes,  though  not  of  any  other  kind.    2.  That 
the  manure  for  potatoes  ought  to  be  carted  and  fpread 
upon  all  foils  inclinable  to  wet  before  the  planting  fea- 
fon,   either    in    autumn   preceding,    or   elfe    during  a 
hard  froft."     In  1783  he  fucceeded  Hill  worfe  j  for  ha- 
ving that  year  fown  tliree  acres  and  a  half,  tlie  profit 
did  not  exceed  i  is.  4d.  per  acre.  The  produce  was  about 
224  bufhels  per  acre.     He  gives  two  reafons  for  the 
failure  of  this  crop:    i.  The  cluftered  potato  thrives 
beft   in  wet  years;  but  the  fummer  of  1783  was  dry 
and    hot.      2.  Tlie  fpring  froft,   by  interrupting    the 
hoeing,  not  only  greatly  raifed  the  expences,  but  ve- 
ry much  injured  the  crop  by  encouraging  the  growth 
of  weeds.     Barley  was  fown  after  the  laft  crop,  and 
prbduced  well  j  fo  that  our  author  thinks  the  potatoes 
ieem  to  be  a  better  preparation  for  fpring  corn  than 

wheat. 
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Culture  of  wheat.     His  experiment  'in  1784  produced  a  clear 
Plants,    profit  of  al.  08.  4d. ;  the  produce  being  250  bulheU 
"      '        per  acre.    Still,  however,  an  error  wa»  committed,  by 
employing  an  old  man  and  woman  to  cut  the  fets,  by 
whofc  unikilfulnefs  there  were  many  great  gaps  among 
the  potatoes  as  they  came  up ;  fo  that,  on  the  whole 
he  reckons  that  he  thus  loft  from  500  to  800  bufhels; 
Gnclnfion  On  die  whole,  however,  his  opinion  is  favourable  to 
tothecul.  the  clufter  potato.      «  With  finall  crops  (fays  he), 
SS kbit  ^  and  at  the  low  rate  of  vahie  which  is  produced  by  coo- 
fuming  them  at  home,  diey  are  clearly  proved  to  be  a 
crop  which  will  pay  the  expence  of  manuring,  and  ve- 
ry ample  tilhige  and  hoeing.    This  is,  after  all,  die 
chief  obje£k  of  modem  hulbandry ;   for  if  a  man  can 
rely  upon  this  potato  for  the  winter  confomption  of 
his  yard  in  fattening  or  keeping  hogs,  in  feeding  his 
•horfes,  and  fattening  his  bullocks,  he  has  made  one  of 
the  greatcft  acquifitions  that  can  be  deftred ;  iince  he 
can  do  all  this  upon  land  much  too  ftiff  and  wet  for 
turnips  ;  houfes  his  crops  before  the  winter  rains  come 
on  i  and  confequently  without  doing  any  of  that  inju- 
ry to  his  land  which  the  turnip  culture  is  known  to  eiv> 
tail,  and  from  which  even  cabbages  are  not  free.  Tbofe 
who  know  the  importance  of  winter  food  on  a  turnip 
farm,  cannot  but  admit  the  magnitude  of  this  obje£l  on 
wet  foils," 
Sovdof         In  confequencc  of  the  threatened  fcarcity  in  17951 
Agricui-     ^g  Board  of  Acriculture  circulated  fome  hints  rcfped- 

ture  s  rules  ^  ^  ^  * 

of  culture,  ing  die  culture  of  potatoes,  which  deferve  attention. 
Concerning  the  forts  which  ought  to  be  planted,  it  was 
obftrved,  "  ift.  That  the  forts  fliould  not  be  liable  to 
the  curl;  and,  2d,  That  they  ihould  be  mealy.  The 
kind  known  under  die  name  of  the  champion  has  thot 

qualities, 
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qualities,  and  is  alfo  very  early  and  produ£live.    The  Cultiiw  of 
ox-noble  is  hardy,  keeps  well,  and  in  the  fpring  boils    punf*. 
mealy.     The  kidney  is  of  an  excellent   quality ;    and        ' 
though  the  crop  is  lefs  produdive,  and  in  feme  foils 
liable  to   curl,  the  price  at  market  is  proportionably 
great.     The  Surinam,   clutter,  or  yam,  fo  well  calcu- 
lated for  (lock,  never  curls,  and  is  extremely  produc- 
tive.    Thofe  who  cultivate  potatoes  on  a  great  fcalc 
ought  to  have  different  forts — ^for  early  ufc — ^for  keep- 
ing— ^for  ftock.*' 

«Thenu>des  of  planting  are,  id.  Drilling  on  land 
already  in  tillage.  2d,  Dibbling  upon  grafs  or  leys. 
.3d,  Lazy  bed  on  bogs,  wet  peat  moor,  and  lands  too 
rough  to  plough. 

«<  Drilling. — Soils  liable  to  be  wet  during  the  winter  ^'^'^•*' 
ihould  be  ploughed  in  autumn  fo  as  to  lie  dry.  In  the 
fpring  plough  and  harrow  flat.  In  April  and  May  the 
fets  may  be  planted.  Draw  furrows  three  feet  afunder; 
in  thofe  furrows  lay  the  dung,  not  lefs  than  twenty  loads 
or  tons  per  acre.  Drop  the  fets  on  the  manure  nine 
inches  afunder.  If  the  bnd  be  at  all  ftifF,  cover  tlie 
•dung  ^nd  iets,  by  drawing  earth  over  them  with  hand- 
hoes;  adding  more,  afterwards,  with  the  plough:  if 
it  be  light  and  friable,  it  may  be  covered  with  the 
plough.  Keep  the  intervals  dean  by  ploughing  or 
horfe-hoeii^  for  fix  or  eight  weeks  after  the  potatoes 
appear;  afterwards  by  hand-hoeing.  Hand-hoe  the  rows 
when  young,  and  afterwards  weed  them.  Take  op  the 
crop  by  opeoii^  the  rows  with  a  plough,  and  harrow 
and  pick  diem  more  than  once. 

^  Lands  prepared  and  donged  for  wh<tat,  rhat  coold 
not  be  ibwn  on  where  the  piact  rj?>  ':X;en  ceiixfrftd  by 

the 


540  nticncK  Off 

Cuitvre of  Ae  froft,  are  reaily^ witfaoutfortfaer manariK to Rodft 
»^?^  potatoes  in  thfa  mode  of  culture. 


<«  DHUmg.—li  the  foil  of  the  graft  be  Tcry  Iid^ '% 
wiU  want  no  manure :  if  moderately  good,  only  ten  or 
twehre  tons  per  acre.  If  no  manure  be  fpread^  plongli 
late  in  autumn,  and  fcuffie  or  ikim  the  furfioe  fhaSkm\ 
or,  for  want  of  thofe  tools,  if  weeds  or  graft  arifie^  hand- 
hoe  it  in  March.  If  manure  be  ufed,  fpread  it  ondie 
ley  in  fpring,  and  plough  it  in :  in  dther  cafe  dibhir 
in  the  lets  ftraight  on  the  centre  of  e^ery  other  fiirnnr, 
nine  inches  from  plant  to  pfamt.  Keep  dean  by  hand- 
hoeing;  but  a  narrow  ikim  may  be  pofled  twice  akog 
the  intervals.  Weed  the  rows,  if  neceflary.  Whoi 
the  crop  is  taken  up,  plough  acroft  die  former  toBD^ 
rows^ 

<<  Thia  mediod  is  applicable  alfo  to  dry  moors  and 
waftes  capable  of  being  ploughed  \  and  by  paring  and 
burning  the  furface  during  the  drying  and  north-eaft 
winds  of  March  dung  may  be  faved.  To  add  lime  in 
fuch  cafes,  to  the  aflies,  is  beneficiaL 

<<  After  an  early  crop  of  grafs  for  hay,  or  after  the 
firft  crop  of  clover,  the  land  may  be  ploughed,  amd  po» 
tatoes  dibbled  in,  if  proper  fets  have  been  prefenred  for 
that  purpofe  \  and  in  the  more  fouthem  parts  of  the 
ifland  a  good  crop  may  be  obtained. 
Culture  by  **  I^^J  A^^.— Upon  bogs,  partially  or  wholly  drain- 
ksy  beds,  cd,  and  upon  fuch  rough  foils  as  are  difficult  to  plou^ 
this  method  may  be  adopted.  Pare  and  bum  the  fur- 
face;  add  lime  to  the  aihes.  Strike  the  lands  into 
ftraight  beds,  fix  feet  wide,  with  intervals  of  two  feet 
or  two  and  a  half.  Lay  the  fets  twelve  inches  fquare 
on  the  beds,  and  cover  them  two  or  three  inches  deep, 
with  fpadcs  from  the  intervals :  when  the  plants  appear, 

COYC 


twer  diem  again  in  the  fame  manner  one  and  a  half  or  Culture  of 
two  inches  more.     Keep  them  clean  by  one  hand-hoe-  ^i^ts.*' 
ing  and  fucceffive  weeding.     They  may  be  taken  up        '      ^ 
with  the  plough,  by  fplitting  the  beds,  and  filling  the 
former  intervals,  converting  the  open  furrows  left  of  the 
centre  of  the  former  beds,  into  drains  deep  enough  to 
leave  the  land  dry  in  winter. 

«<  Produce, — ^In  any  of  thefe  methods  the  farmer  may  Produce, 
expe£i  from  200  to  300  bufliels  an  acre,  of  751b.  per 
bufhel ;  fome  foils  will  yield  more,  and  fome  may  af- 
ford lefs.  The  drill  method  is  by  much  the  cheapeft« 
If  the  whole  fliOuld  not  be  faleable,  the  reft  may  be 
given  to  fatten  oxen,  to  horfes,  and  to  any  other  live- 
ftock,  with  advantage  ;  particularly  if,  when  boiled  or 
fteamed,  a  hahdful  of  fait  be  added  to  two  bufliels  of 
potatoes. 

«  Double  crops, — In  Cornwall,  in  Chefliire,  in  Lan-  ^^^^^ 

crops. 
cafliirc,  and  in  the  neighbourhood  of  London,    two 

crops  have  been  obtained  from  the  fame  ground  in  one 
year  :  the  mode  of  raifing  which  will  be  found  in  the 
Agricultural  Reports  from  the  counties  of  Chefliire  and 
Lancafliire.  Thofe  who  raife  early  potatoes  may  cer- 
tainly have  a  fecond  crop  on  the  fame  ground. 

<«  The  following  crop. — ^Wheat  has  been  fown  with  The  fuc- 
fuccefs  after  potatoes  ;  but  barley  or  oats  are  more  to  crop.  ^ 
be  recommended.     On  dry  moory  foils,  treated  as  above, 
turnips  may  follow,  fed  off  by  flieep,  and  thefe  by  fpring 
corn  and  grafs. 

«  Prefervatiott. — ^The  moft  approved  method  is  that  ^^}^  ^^ 

''      ^  *  *  ^  preferva- 

of  digging  in  a  very  dry  fpot,  trenches  fix  feet  wide,  and  tion. 
eighteen  inches  deep ;  fpread  fl:raw ;  pile  the  potatoes 
into  the  fliape  of  the  roof  of  a  houfe  ;  cover  tight  and 
dofe  with  ftraw  fix  inches  thick ;  and  then  with  earth 
1  fifteen 
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yj^^^  fihlil^  »[iB  flmip^ar  top ;  rufed  horn  Aamt  feerio  fifv 
'* '  ^*      feet  i&nof^  gfouiKL    If  there  fliaU  %e  anj^  afljpicddi0D0 
of  nftnftiire^idig  t  orendi  a  few  yaiicb  off  deeper  dm 
Aat^fa  wMA  dit  roots  are  laid.    l!he  drier  ifaef  ut, 
irfien'tli«tt  pix^d  tip,  the  fafer diey  wilt  be.*^ 
IfoMar.        Mr  Marihal  in  his  Rund  Eoofiemy  of  Toritflniey 
_^^7^'   jftas^  icrpetai  Tefy  tRterettnig'reixisiiEsion  ctio  pocnOb    its 
Tadetiest  he  fiiys,  are  radlefs  aod  tranfiiorf •  Mlie 
roitgk4kii|fiea  itttflia  potato^  vwhidi  ite  loiq^a  (tf^Ha^ 
ife  of  the  Torkflure  £aHmieiB»  he  is  of  tipinicm^  UlaNlow 
no  Ioii^(er  an  ezifteilce,  more  dmn  audif  ochort  wlidi 
miSbB       ftnmflied  for  a  dme.    <^  There  is  fomtteaSm  tt  ht^ 
fieve  (fa^s  he)  that  die  difeafe  which  has  of  late  yean 
beeniatd  to  the  potato  crop  in  this  and  in  odier  di' 
ftrids  under  the  name  of  curled  tops^   has  arifini 
from  too  long  a  dbntinuance  of  declining  rarieties.    Be 
this  as  it  may,  it  appears  to  be  an  eftablifhed  opinion 
here,  ^2X.freJb  varieties ,  raifed  from  feed,  are  not  liable 
to  that  difeafe."     Our  author,  however,  does  not  look 
upon  this  to  be  a  h£t  abfolutely  eftablifhed :  though 
one  inftance  fell  under  his  obfervation,  '  in  which  its 
removal  was  in  all  probability  owing  to  the  introduc- 
tion of  new  varieties.     It  made  its  appearance  between 
40  and  50  years  ago,  and  fpread  in  fome  degree  over 
the  whole  kingdom.     In  fome  places  it  continued  but 
a  ihort  time,  fo  that  its  effeds  are  almoft  forgotten. 
It  is  feldom  obvious  at   the    firft    coming   up  of  the 
plants,  but  attacks  them  as  they  increafe  in  fize  ;  the  en- 
tire top  becoming  dwarfifh  and  flirivelled,  as  if  affe^led 
by  drought  or  loaded  with  infefts :  they  neverthclcfe 
live  and  increafe,  though  flowly,  in  fize ;  but  the  roots 
are  unprodu£live.     Some  crops  have  been  almoft  wholly 

deftroyed 
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^ftroyeJ  by  this  difeafe.  In  Yorkfhire  die  Motclands  CuUu««f 
are  in  a  munner  free  from  it,  but  tlie  Vale  is  in  fome  puntj!^ 
me af lire  iiitc£ted.  Plants  procured  from  the  More- 
bnds  remain  free  from  it  in  the  Vale  the  firft  year ;  Jaut, 
being  cofitinue4)  became  liable  to  the  difeafe.  Where 
the  attack  has  been  partial,  weeding  out  tlie  difeafed 
plants,  as  they  f  jiled>  is  f.iid  to  have  had  a  goad  efte<3  j 
and  it  is  fatd  that  die  ^lorclaiiders  got  rid  of  the  difeafe 
by  this  means. 

In  Yorkfliire  fome  intelligent  hufbandmen  are  ac^^Teiliod 
4^uaiated  with  the  method  of  ratfing  potatoes  i 
feed  J  which  is  as  follows  :  **  In  autumn,  when 
apples  arc  beginning  to  fall  fpontaneoufly,  they  arc 
gathered  by  hand,  and  preferved  among  fand  until  the 
fpring,  when  they  are  malhed  among  land  or  among 
f re  ill  motUd  i  fepa  rating  tlie  feeds  and  mixing  them 
e%^enly  with  the  moulds  As  foon  as  the  fpring  frofts 
are  judged  to  be  over,  they  arc  fown  in  fine  garden 
mould  J  and  as  fail  as  the  plants  get  into  rough  leaf^ 
and  are  (Irong  enough  to  be  handled  without  injury^ 
they  are  traniplanted  into  another  bed  of  rich  mould 
rows,  which  are  kept  clean  during  fumnier.  In  au-^ 
mn,  bunches  of  fmall  potatoes  are  found  at  the  roots 
of  thefe  plants,  varying  in  fize,  the  firil  year,  from  a 
hazel  nut  to  that  of  a  crab.  Tkefe  being  planted  next 
fpring,  produce  potatoes  of  the  middle  fize ;  but  they 
do  not  arrive  at  their  fulleft  bulk  until  tlie  third  or 
fourth  year,  \VTiere  tlie  ufe  of  the  ftove  or  tlie  garden 
frame  can  be  had,  this  pro  eels  may  be  Ihortened*  The 
feeds  being  fuwn  within  either  of  thefe  early  in  tlie 
fpnug,  tlie  plants  will  be  ht  to  he  planted  out  as  foon 
as  the  frolta  are  gone  i  by  which  means  the  fizc  of  the 

roots 
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Ciiiture  cf  roots  Will  be  much  increafed  the  iirft  yeari  and  will  in 

^  Plants,    the  fecond  rife  early  to  perfeftion." 

•     "*      Another  account  of  the   mode  of  nifing   potatoes 
from  feed  is  given  by  Mr  Henry  Doby  of  Woodfide 
Chapel,  AUerton,  near  Leeds  *.     **  Take  the  largeft  po- 
tato apples,  of  the  kind  you  wiCh  to  renew,  and  firing 
them  on  a  very  ftrong  coarfe  thread,  and  hang  them 
in  a  dry  warm  place  till  the  latter  end  of  February; 
when  breaking  tliem  very  fmall  and  waihing  them  in 
feveral  waters,  the  feed  is  to  be  feparated  from  the 
flelhy  part  and  ikins  ;  this  done,  it  (hould  be  fpread  on 
bro^Ti  paper ;  and  when  dry,  fow  it  in  the  beginning 
of  March,  or  fooner,  on  a  hot-bed,  in  lines  about  nixie 
inches  afunder,  and  one-third  of  an  inch  deep,  and 
very   thin  :  water  between  the  lines   frequently,  and 
when  the  plants  are  rifen  a  little  height,  introduce  fine 
rich  e.irth  between  the  lines  to  ftrengthen  them.    They 
K;.>uid  have  air  admittcvl   freciiiciuly,   the  better  to  en- 
able ii;em  to  bear  bcinp;  rcr.icv?..!  into  the  open  air  as 
loon  as  the  weather  {\\A\  be  fuiiiciently  temperate.    Be- 
fore they  are  tranfplar.tcd  they  Ihould  be  plentifully  la- 
tere vl  to  make  them  rile  wltli  a  lr.rge  bail  at  their  root?; 
old  rotten  horfe-dung  z:u\  yellow  mofb  are  the  bcft  ma- 
nures ;  plant  them  in  trenches,  as  celery  was  formerly, 
with  a  fpace  of  four  feet  between  the  trenches,  and  i: 
or  14   inches  between   each  plant;  as  they  grow  up, 
draw  the  earth  between   the  trenches  to  die  ftalks,  but 
dv^  not  cover  their  tops.     The  ground,   when  brought 
to  a  levol,  ihould  be  dug,   and  the  plants  earthed  until 
tlierv^  are  pretty  deep  trenches  formed  between  the  lines. 

With 
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"With  this  treatment  they  will  produce  the  firft  feafon  Culture  of 

particular 

from  a  pound  weight  to  five  pounds  a  plant ;  and  many    punts. 
of  the  plants  confiderably  more  than  a  hundred  potatoes        ' 
a^piece  \  the  produce  of  which  for  ten  or  twelve  years 
after  will  be  prodigious,". 

In  the  4th  volume  of  the  Bath  Papers,  Dr  AnderfonDr  Ander- 
relates  fonie  experiments  made  on  potatoes  raifed  from  li^ents. 
feed*  The  firft  year  they  were  of  different  fizes,  from 
a  pigeon's  egg  to  that  of  a  fmall  pea.  On  planting 
thefe  next  year,  it  was  mvariably  found,  that  the  lar- 
geft  potatoes  yielded  the  largeft  crop;  and  the  fame 
happened  the  third,  when  a  few  (howed  bloflbm ;  but 
not  even  thefe  had  bulbs  equal  to  what  would  have 
been  produced  by  very  large  potatoes.  Whence  he  con- 
cludes, that  it  is  impoflible  to  aflign  any  time  in  which 
thefe  feedling  potatoes  will  arrive  at  what  is  called  //r- 
yiiBion  ;  but  that  it  muft  depend  very  much  on  the  na- 
ture of  the  foil  and  the  culture  beftowed  on  them.  From 
the  practice  of  the  Yorkfliire  farmers,  however,  and 
even  from  the  experiments  of  the  Doflor  himfelf,  it  is 
evident,  that  potatoes  raifed  in  this  way  will  at  laft 
grow  to  the  ufual  fize,  as  during  the  tlirec  years  in 
which  his  experiments  were  continued  they  conftantly 
increafed  in  bulk.  Dr  Anderfon  likewife  contends,  that  ^^^»f  iher 
there  is  no  reafon  for  fuppofmg  that  potatoes  raifed  L^er^te. 
from  bulbs  in  the  ordinary  way  degenerate,  or  require 
to  be  renewed  by  fcminal  varieties ;  and  he  inftances 
the  univerfal  practice  of  Britain  dnd  Ireland  for  a  great 
number  of  years  paft.  But  this  may  be  accounted  for 
from  an  obfervation  of  Mr  Marflial's,  that  varieties  of 
potatoes,  like  tfaofe  of  corn,  arc  partial  to  particular  foils 
and  fituations.  Hence,  by  tranfplanting  all  the  dif- 
ferent varieties  of  potatoes  into  all   poilibic  foils  and 
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._ui  this  laft  century  if) 

•^:d»  thcfe  varieties  have 

^.r  dme  than  they  would 

:r&lhire,  Mr  Marfhal  tells 

.  jrcs  were  driven  until  fome 

.    '•arcly  produced  their  feed 

.cretbre,  that  there  :s  a  necef- 

,   :i  renewing  them  from  feed; 

oi  to  be  confidered  whether  it 

...f^iUe  to  choofe  the  feed  from  a 

.  joa  from  that  which  is  fo  far  dc- 

,ui  I'circc  produce  its  feed.    «  Pota- 

ti«a  ^fays  Mr  Marihal)  are  a  mii'cel- 

..  ^wctes.     Sometimes  thefe  varieties  ire 

..^ifkouily ;  fometimcs  particular  varieties 

.^     it  .eieding  varieties  from  feedlingpo- 

.^^  are  to  be  attended  to  ;   the  inrrinlic 

^  .VCLCO9  and  its  produSivcnefs.     It  xi\i"ic 

.^  .itT^rties  can  be  found  in  one  plan:,  the 

...iiiircd.     To  this  fpecies  of  attention  and 

^  ..^  liulebted  for  tlie  many  valuable  kir.dii 

»^   x^n  and  now  are  diilributed  througiio;:' 

t  s  ebfen-able,  l.owever,  that  varieties  fi 

M.  'JXHo  of  corn,  are  partial  to  panicular  iV.l» 

^  -^.ia>.     Hence   the  propriety  of   liulbaiuir..:^ 

^.ijiv'C!*   from  feed  ;  as  by  this  means  tlicy  oS' 

,^  i  JegTce  oi  moral  certainty,  a  fon  adapted  i^ 

,^^  »articuiar  foils  and  fituations.     Whoevor  h  •  ^ 

^^^  ^•cioly  to  the  work  ci   taking    up    po:a:ov'-» 

,  .•*•*  oblorwd  tho  great  inequality  in  the  pnvu:^ 

^^^j.  ,»i  indiviilual  plan:>.     The   dit?ere::ce    in  :■  '-* 

^^^^^ft  A  adjoinir.^  roo:s,  where  no  difparity  e! 

^  4rihiCttCC»  will  fonvLi.nies  be  tlxrce  or    four  t 
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&M€6  it   is  evident,  that  each  variety  has  its/w^-va-  Culture  of 

particular 

i^M/  ;  through  whofe  means  it  can  hardly  be  doubted  punts. 
die  parent  variety  may  be  improved,  and  its  continu-  * 
•ncc  be  prolonged.  Thus  the  farmer  has  another 
mean  in  his  power  of  improving  the  quality  and  pro- 
dtt£iivenefs  of  his  potato  crop,  by  improving  varieties  *, 
or  in  other  words,  felefting  fub-varieties,  fuperiorly 
adapted  to  his  foil  and  fituation." 

Sir  Archibald  Grant,  Bart,  of  Monymuflc,  in  a  let- 
ter *  to  the  conductors  of  the  Farmer's  Magazine,  has 
xecently  made  known  a  mode  pradlifed  by  him  with  a 
view  to  the  faving  of  feed,  and  the  obtaining  an  early 
crop  of  potatoes.     «  In  fpring  1800,  (fays  that  gentle- How  to  ob- 

man),  from  a  fcarcity  of    feed,    I  followed  a  method  J*'"  *"  ^^' 
*\  '  '  ly  crop. 

Kunetimes  ufed  by  gardeners,  for  forcing  early  potatoes,  ' 
peafe  and  beans,  viz.  that  of  planting  them  out  upon  a 
final]  dunghill,  in  order  to  make  them  come  fooncr 
forward,  and  afterwards  tranfplanting  them  into  the 
ground.  This  I  did,  after  they  had  upon  the  dunghill 
rifen  to  be  good  plants,  and  the  leaves  about  an  inch 
kmg.  The  dunghill  was  about  three  feet  broad  and  1 8 
mches  high,  with  from  2  to  3  inches  of  earth  upon 
the  top  of  it,  and  as  long  as  held  about  a  peck  and  three 
quarters  of  a  peck  of  Aberdeenftiire  meafure  (or  321b. 
Dutch  to  the  peck)  of  fmall  potatoes,  cut  into  fets, 
ftuck  as  clofe  to  each  other  as  poflible  in  the  rows,  and 
each  row  about  two  inches  afunder.  On  the  I7ih  of 
April,  they  were  put  upon  the  dunghill  j  on  the  2d  of 
May  tiiey  were  in  leaf-,  and  on  the  14th  and  15  th  of 
May  were  planted  out  into  the  field  •,  each  plant  3  feet 
afunder  each  way.  On  the  12th  June,  they  were  earth- 
M  m  2  ed 
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Culture  of  ed  up  With  the  plough,  and  were  afterwards  drefled  ill 
**  Hants*   the  ordinary  method.     On  the  ift  Monday  of  OAober, 
'        being  taken  up,  they  produced  from   14    to   16  bolls 
Aberdeen  meafure.     In  June  I  obferved,  that  potatoes 
which  had  been  planted  in  the  ordinary  way  in  other 
parts  of  the  parifli  in  the  middle  of  April  were  fcarcely 
appearing  above  ground  when  thefe  were  fo  high  as 
to  require  being  earthed  up  with  the  plough  ;  fo  that 
fix  weeks  were  gained  in  growth  by  this  method.^ 
Potatoes         During  the  late  great  dearth  of  all  kinds  of  prorifions, 
fctv^ntnir  ^  ^  P^^^  'was  adopted  with  a  view  to  fave  for  food  a  part 
out  the       of  the   potatoes  ufed  as  feed,  which  confided  of  not 
cutting  them  into  pieces  with  one  or  more  eyes  in  each 
piece,  as  ufual,  but  of  (lightly  fcooping  out  the  eyes, 
which  in  that  (late  were  planted  while  the  greater  part 
of  the  potato  was  preferved  for  the  ufe  of  man  or  cattle. 
This  mode  of  planting  potatoes  was  fuccefsful  with  a 
great  number  of  perfons  5  but  in  fome  inflanccs,  where 
the  ground  was  not  in  an  excellent  (late  of  preparation, 
the  crop  is  underftood  to  have    been    more  defedive 
tlian  when  the  ufual  mode  was  adopted  of  cutting  off 
large  pieces  of  the  potato  along  with  the  eye.     The 
point,  however,  about  the  utility  of  this  mode  of  prac- 
tice mull  ftill  be  confidered  as  doubtful  or  worthy  of 
farther  inveftigation.     We  are  rather  difpofed  to  think 
that  the  praftice  of  (lightly  fcooping  out   the  eye  will 
not    ultimately  prove  beneficial,    becaufe    in  ordinary 
cafes  the  plant  will  be  left  deftitute  of  due  nouriflunent 
from  the  parent  root  at  too  early  a  period  of  its  growth, 
and  before  it  is  completely  capable  of  deriving  its  fub- 
fiftence  from  the  foil  around  it  •,  in   the  iame  manner, 
and  for  the  fame  reafon,  that  light  feed  is  apt  to  pro- 
duce a  light  crop  of  grain.     This  objedlion  may  not 

indecil 
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indeed  hold  good  with  regard  to  potatoes  planted  on  a  Culture  of 
▼ery  fine  foil,  or  upon  a  hot-bed,  for  tranfplanting  after  ^  p\m^ 
the  manner  adopted   by  Sir  Archibald    Grant    above'      ^^^^^ 
mentioned.     But  on  poor  lands,  wliere  the  ftrength  of 
the  young  plants  is  more  feverely  tried,  any  defed  in 
the  fize  of  the  root  planted  will  probably  always  be  pro- 
dudiive  of  bad  effeds, 

2.  Turnip. 

Turnip  delights  in  a  gravelly  foil ;  and  there  it  can  Culture  of 
be  raifed  to  the  greateft  perfeftion,  and  with  the  leaft^'''"'^' 
hazard  of  mifcarrying.     At  the  fame  time,  there  is  no 
foil  but  will  bear  turnip  when  well  prepared. 

No  perfon  ever  deferved  better  of  a  country,  than  he 
who  firft  cultivated  turnip  in  the  field.     No  plant  is  bet- 
ter fitted  for  the  climate  of  Britain,  no  plant  profpers  bet- 
ter in  the  coldeft  part  of  it,  and  no  plant  contributes  more 
to  fertility.  In  a  word, there  has  not  for  two  centuriesbeen 
introduced  into  Britain  a  more  valuable  improvement. 
Of  all  roots,  turnip  requires  the  fined  mould;  and 
to  that  end,  of  all  harrows  froft  is  the  beft.     In  order 
to  give  accefs  to  froft,  the  land  ought  to  be  prepared 
by  ribbing  after  harveft,  as  above  dire£led  in  preparing 
land  for  barley.     If  the  field  be  not  fubje£k  to  annuals, 
it  may  lie  in  that  ftate  till  the  end  of  May ;  otherwife, 
the  weeds  muft  be  deftroyed  by  a  braking   about  the 
middle  of  April,  and  again  in  May,  if  weeds  arife. 
The  firft  week  of  June,  plough  the  field  with  a  fliallow 
furrow.     Lime  it  if  requifite,  and  harrow  the  lime  into 
the  foil.     Draw  fingle  furrows  with  intervals  of  three 
feet,  and  lay  dung  in  the  furrows.     Cover  the  dung  fuf- 
ficiently,  by  going  round  it  with  the  plough,  and  form- 
ing the  three-feet  fpaces  into  ridges.     The  dung  comes 
thus  to  lie  below  the  crown  of  every  ridge. 

M  m  3  Tb^ 
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Culture  of     The  feafon  of  fowing  muft  be  regulated  by  the  rime 

^  Pismts!    intended  for  feeding.     Where  intended  for  feeding  in 

*    ^j^     ,  November,  December,  January,  and  February,  the  feed 

method  of  ought  to  bc  fown  from  the  (irft  to  the  2oth  of  June. 

Where  the   feeding  is  intended  to  be  carried   on  to 

March,  April,  and  May,  the  feed  muft  not  be  fown  till 

the  end  of  July.     Turnip  fown  earlier  than  above  di- 

refted,  flowers  that  very  fummer,  and  nms  faft  to  feed; 

which  renders  it  in  a  great  meafure  unfit  for  food«     If 

fown  much  latter,  it  does  not  apple,  and  there  b  no 

food  but  from  the  leaves. 

Though  by  a  drill  plough  the  feed  may  be  fown  of 
any  thicknefs ;  the  fafeft  way  is  to  fow  thick.  Thin 
fowing  is  liable  to  many  accidents,  which  arc  far  from 
being  counterbalanced  by  the  expence  that  is  faved  in 
thinning.  Thick  fowing  can  bear  the  ravage  of  the 
black  fly,  and  leave  a  fufficient  crop  behind.  It  is  a  pro- 
teclion  againft  drought,  gives  the  plants  a  rapid  pro- 
grefs,  and  eftablifhes  them  in  the  ground  before  it  is 
neccflary  to  thin  them. 

The  fowing  turnip  broad-caft  is  almoft  univcrfal  m 
England,  and  common  in  Scotland,  though  improper  in 
fome  refpecbs.  The  eminent  advantage  of  turnip  is,  that, 
bcfides  a  profituble  crop,  it  makes  a  moft  complete  fallowj 
and  the  latter  cannot  be  obtained  but  by  horfe-hoeing. 
Upon  that  account,  the  fowing  turnip  in  rows  at  three 
feet  dillancc  is  recommended.  Wider  rows  anfwer  no 
profitable  end,  flraiter  rows  afford  not  room  for  a  horfe 
to  walk  in.  When  the  turnip  is  about  four  inches  high, 
annual  weeds  will  appear.  Go  round  every  intenal 
with  the  flighted  furrow  pofTible,  at  the  diftance  of 
two  inches  from  each  row,  moving  the  earth  from  the 
Tows  towards  the  middle  of  the  inter\^al.     A  thin  pLitc 
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•f  iron  mull  be  fixed  on  the  left  fide  of  the  plough,  to  Caltnre  of 

paxticul&r 
prevent  the  earth  from  falling  back  and  burying  the     plants 

turnip.  Next,  let  women  be  employed  to  weed  the  ' 
rows  with  their  fingers  ^  which  is  better,  and  cheaper 
done,  than  with  the  hand-hoe.  The  hand-hoe,  befide, 
is  apt  to  diilurb  the  roots  of  the  turnip  that  are  to 
(land,  and  to  leave  them  open  to  drought,  by  remove 
ing  the  earth  from  them.  The  (landing  turnip  are  to  be 
at  the  diftance  of  twelve  inches  from  each  other:  a 
greater  diftance  makes  them  fwell  too  much  ^  a  lefs 
diftance  affords  them  not  fufiicient  room.  A  woman 
foon  comes  to  be  expert  in  finger-weeding.  'Jle  fol- 
lowing hint  may  be  neceflary  to  a  learner.  To  fecure 
the  turnip  that  is  to  ftand,  let  her  cover  it  with  the  left 
hand ;  and  with  the  right  pull  up  the  turnip  on  both 
fides.  After  thus  freeing  the  ftanding  turnip,  (he  may 
iafely  ufe  both  hands.  Let  the  field  remain  in  this 
ftate  till  the  appearance  of  new  annuals  make  a  fecond 
ploughing  neceflary  \  which  muft  be  in  the  fame  fur- 
row with  the  former,  but  a  little  deeper.  As  in  this 
ploughing  the  iron  plate  is  to  be  removed,  part  of  the 
loofe  earth  will  fall  back  on  the  roots  of  the  plants ; 
the  reft  will  fill  the  middle  of  the  interval,  and  bury 
every  weed.  Wlien  weeds  begin  again  to  appear,  then 
is  the  time  for  a  third  ploughing  in  an  oppofite  direCf- 
tion,  which  lays  the  earth  to  the  roots  of  the  plants. 
This  ploughing  may  be  about  the  middle  of  Auguft  ; 
after  which,  weeds  rife  very  faintly.  If  they  do  rife, 
another  ploughing  will  clear  the  ground  of  them. 
Weeds  that  at  this  time  rife  in  the  row,  may  be  cleared 
with  a  hand-hoe,  which  can  do  little  mifchief  among 
plants  diftant  twelve  inches  from  each  other.  It  is  cer- 
tain, however,  tliat  it  maybe  done  cheaper  with  tli? 
M  m  4  hand> 


55^  raACTicE  or 

iOiltimoriiaiid  %  ,  And  after  the  leaves  of  turnips  in  a  row  meet 
Pbnts.    together,  the  hand  is  the  only  inftrument  that  can  be 
'       applied  for  weeding. 

In  fwampy  ground,  the  furface  of  which  is  bcft  re- 
duced by  paring  and  burning,  the  feed  may  be  fiown 
in  rows  with  intervals  of  a  foot.  To  fave  time,  a  drill- 
plough  may  be  ufed  that  fows  three  or  fdilr  rows  at 
once.  ^  HandJioeing  is  proper  for  fuch  ground;  be- 
caufe  the  foil  under  the  bumt^^rvi/i/ifi  is  commonly  full 
of  roots,  which  digeft  and  rot  better  under  ground  Aan 
when  brought  to  the  furface  by  the  plough.  In  the 
mean  time,  while  thefe  are  digcfting,  the  afhes  will  ie* 
cure  a  good  crop. 
J^Jg^^^  In  cultivating  turnips  to  advantage,  great  care  flwuld 
ibmoftur.be  taken  to  procure  a  good,  bright,  nimble,  and  well* 
dried  feed,  and  of  the  heft  kinds. 

The  Norfolk  farmers  generally  raife  the  oval  whitCi 
the  large  green-topped,  and  the  red  or  purple-topped 
kinds,  which  from  long  experience  they  have  found  to 
be  the  mod  profitable. 

Tlie  roots  of  the  green-topped  will  grow  to  a  large 
fize,  and  continue  good  much  longer  than  others.  The 
red  or  purple-topped  will  alfo  grow  large,  and  continue 
good  to  the  beginning  of  February ;  but  the  roots  be* 
come  hard  and  (Iringy  fooner  than  the  former. 

The 


*  Children  under  thirtcren  may  be  employed  to  weed  tumics  with 
the  f.ngcn.  We  have  fecn  them  ;;o  on  in  th»t  work  with  alacrity ;  and 
a  fmall  premium  will  have  a  good  efFeA.  For  boys  and  girls  above 
thirteen,  a  hand-hoc  adapted  to  their  fize  is  an  excellent  inflnimcnt : 
it  ftrcngther.s  the  arms  amazingly.  In  driving  the  plough,  the  lcf[< 
only  arc  cxcrcifcd ;  but  as  the  arms  are  chiefly  employed  in  hufi)ar.<!rT, 
tlcy  ought  to  be  prepared  beforehand  by  gentle  czercife. 
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The  green-topped  growing  more  above  ground,  is  in  Culture  rf 
more  danger  of  fuftaining  injury  from  fevere  frofts  than    punts. 
the  red  or  purple,  which  are  more  than  half  covered       ^     ^ 
by  the  foil ;  but  it  is  the  fofteft  and  fweeteft,  when  grown 
latge,  of  any  kind.     We  have  feen  them  brought  to  table 
a  foot  in  diameter,  and  equally  good  as  garden  tur* 
nips. 

Turnips  delight  in  a  light  foil,  confiding  of  fand  and 
loam  mixed ',  for  when  the  foil  is  rich  and  heavy,  al- 
though the  crop  may  be  as  great  in  weight,  they  will 
be  rank,  and  tun  to  flower  earlier  in  fpring. 

From  a  Ilatement  given  by  the  Agricultural  Society 
of  iPenzance  in  Cornwall,  it  appears,  that  fait  is  there 
ufed  with  great  fuccefs  as  a  manure  for  turnips.  *<  The 
extenfive  pilchard  fifliery  (fay  thefe  gentlemen)  *,  cfta- 
blifhed  on  our  coafls  fortunately  enables  us  to  make 
fome  ufe  of  this  valuable  manure.  Salt  is  frequently 
imported  for  curing  fifti  at  pd.  or  9  id.  per  buihel  of 
84  pounds  'f  and  what  remains  after  it  has  been  once  or 
fometimes  twice  ufed  in  preferving  the  pilchards,  is 
ufually  fold  at  about  the  fame  price  to  the  neighbouring 
farmers.  Unqueftionably,  fome  animal-oil  is  united  to 
the  fait ;  but  in  the  general  opinion  this  is  at  lead  com- 
penfated  by  the  admixture  of  fifh  fcales,  as  that  fait 
"which  has  been  lead  ufed  is  univcrfally  preferred,  and 
found  to  be  mod  effectual. 

«<  At  Michaelmas  1790,  Mr  Sickler  entered  on  an 
eftate  fo  much  impoveriflied  by  the  former  tenant  as 
fcarcely  to  return  the  feed. 

*<  1791- — ^In  the  fpring  of  this  year  Mr  Sickler  pre- 
pared 

"•  Annali  •/  Agrt{ulturey\o\.  xxvii. 
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Ctelture  of  pared  two  acres  for  turnips  which  had  borne  fercn  crops 

particular  ,  *  , 

Plants     of  oats  in  fuccei&on*     The  laft  crop  did  not  produce 
*  nine  bufliels  on  an  acre. 

"  In  the  firft  week  of  April,  the  earth  from  two 
ditches  was  carried  into  the  fields  and  laid  in  four 
piles ;  each  pile  received  three  cart-loads  of  fea-ihell 
fand,  and  five  bufhels  of  fait.  The  earth  from  another 
ditch  chiefly  confiftii^  of  the  decayed  foil  which  had 
been  taken  off  the  ground  in  former  tillage,  was  pbced 
in  three  more  piles  i  and  each  of  thefe  received  alfo 
three  cart-loads  of  fand,  but  no  fait,  on  account  of  the 
apparent  richnefs  of  the  earth.  Half  the  field  was 
manured  with  the  four  firft  piles ;  but  the  three  laft 
not  being  fufiicient  for  the  other  half,  what  remain- 
ed was  fown  with  fait  at  the  rate  of  ten  huihels  to  aa 
acre, 

«  The  part  of  the  field  where  fait  had  been  ufed, 
either  mixed  with  earth  or  alone,  produced  about  half 
a  crop  of  turnips  :  but  the  crop  totally  failed  where 
there  was  no  fait.  In  the  fpring  following,  white  oats 
were  fown,  and  produced  a  crop  of  45  bufliels  to  an 
acre. 

"  1792. — ^Three  acres,  which  in  1791  had  borne  a 
crop  of  wheat,  not  exceeding  1 2  bufliels  on  an  acre, 
were  ploughed  before  Chriftmas,  and  brought  into  fine 
tilth  by  midfummer  following.  On  each  acre  were 
fown  20  bufliels  of  fait,  excepting  that  two  ridges  to- 
wards tlie  middle  of  the  field  were  purpofely  left  with- 
out any  manure  :  on  thefe  two  ridges  the  turnips  total- 
ly failed,  but  the  remainder  of  the  field  produced  a 
plentiful  crop. 

"  1793. — Four  acres  of  land,  completely  worn  out 
by  fuccclLve  tillages,  were  ploughed  before  Chriftmas  i 

threg 
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three  acres  were  fown  with  fait  at   the  rate  of  2C  Cultnre«f 
bufhels,   and  the  remaining  acre  with  1 8  bufhels,  with-    plants. 
out  any  other  manure.     The  crop  was  in  general  a  good        ' 
one,  but  vifibly  bed  where  the  greateft  quantity  of  fait 
had  been  ufed. 

<<  Crops  of  turnips  have  been  raifed  with  equal  fuc- 
cefs  by  the  ufe  of  fait  fince  that  time,  and  in  the  feverc 
winter  of  1794-95,  it  was  obferved,  that  thefe  turnips 
were  much  lefs  injured  by  the  froft  than  others  fimilarly 
fituated,  and  cultivated  in  the  common  way. 

*•  When  fait  is  ufed  in  the  quantity  of  20  or  25 
bufhels  to  an  acre,  the  turnips  fhould  not  be  fown  till 
at  lead  three  weeks  after  the  fait.  Clover  fown  with 
barley,  after  turnips  raifed  by  the  ufe  of  fait,  has  never 
failed  to  produce  an  abundant  crop  of  hay  the  year  fol- 
lowing." 

Tumip-fced,    like  that  of  crain,   will  not    do  wellObferva- 
without  frequent  changing.     The  Norfolk  feed  is  fent regard  t» 
to  moft  parts  of  the  kingdom,  and  even  to  Ireland  :  but^"*^' 
after  two  years  it  degenerates  •,  fo  that  thofe  who  wifh 
to  have  turnips  in  perfcftion  fhould  procure  it  fre(h 
every  year  from  Norwich,  and  they  will  find  their  ac- 
count in  fo  doing.     For  from  its   known  reputation, 
many  of  the  London  feedfmen  fell,  under  that  charac- 
ter, feed  raifed  in  the  vicinity  of  the  metropolis,  which 
is  much  inferior  in  quality. 

When  the  plants  have  got  five  leaves,  they  fhould  be 
hoed,  and  fet  out  at  leafl  fix  inches  apart.  A  month 
afterward,  or  earlier  if  it  be  a  wet  feafon,  a  fecond  hoe- 
ing fhould  take  place,  and  the  plants  be  left  at  leafl  14 
inches  diftant  from  each  other,  cfpecially  if  intended  for 
feeding  cattle ;  for  where  the  plants  arc  left  tliicker, 

they 


Culture  or  pared  two  acres  for  turnips  v.         -^^  unlefs  the  land  is 
'^p'l^.tl''  ofoats  infucceflion.     The 

^—    ¥        nine  bulhels  on  an  acre-  ^fc.  ::iaicrs   fbw  turnips  in 

«  In  the  firft  week  '."       «,ic  a  fecond  hoeing  leave 
ditches  was  carried  inrr  -^^^    By  this  means  the 

piles  -,  each  pile  recciv*  dimt^  is  much  kflcned,  and 
fand,  and  five  bulhels  r  ^^^  ^  when  fown  in  the  com- 
ditch  chiefly  confiflin^  ^j«pa*Bay  eafily  be  cleared  of 
been  taken  oflftlie  gr*  ^_^ 

in  three  more  pilc^  ^_  ^^^  atSan  the  Board  of  Agricul- 

three  cart-loads  of  L     ^^  iiiiiiTftin[  experiments,  which 

apparent  richncfs   ^^,^  «cre  made  by  Mr  W.  Jobfon 

manured  with  thr  ^^^viev  to  afcertain  the  comparatiTc 

not  being  fuflicu  ^p^aflies  of  rearing  turnips  by  drill  or 

cd  was  fown  wi^^j^^m^  ^i^as  made  upon  a  part  of  a  field 

acre.  ^^.-i  ^  month  of  June  1797-     **Thc 

«  The  p:^rt      ^^^  7.^  Jobfon,  was  in  equal  tilth,  ^-as 

either  mixf^'i  ^^y  as    poflible   immediately   before 

a  crop  of  •    ^   „^^jg^  fijid-yard  dung,  at  the  rate  of  17 

thcrc  w "  ^      ^^  ^^^^   each   load    containing   about  1% 

wcrir  I""'  ,,|^»&-  and  in  order  to  make  the  experi- 

•K'»<^  ■  ^^m  :air*  there   were  breadths    of  land  of 

"  ' '         ^.^..^  ^«a  in  broad-cad  and  drills  altematc- 

*^^^'''     '  ..^^M^  ^•^  wfcolc  field.     Part  of  the  drills  on 

^^^^       '  \\SJ  **  •?  inches  each,  with  the  dung  iaid 

til'    '~\^_j  MMcrkrath,  where  the  row  of  feed  ^^ 

i'  ^    y  :^  of  the  drills  upon  a  level  furface, 

"^^  Y  ^  Bailey's  machine  at  a i    inches  di- 

<  '-^  «aHittce  per  acre  is  calculated   from  A^ 

^^  ^  .y^  Suture  perches,  or  the  foni^.*th  p jh  01 


_jmr\  U  ttf  B:Mrd  cf  A^rutltuTt. 
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•f  each,  having  firll  cut  off  the  tails,  or  CuTtirrrrf 
A   tlie  root,  and  thrown  them  afide  as  un-    pianti. 


..ml  then  talcen  the  weight  of  the  tops  and "" 
♦..li^itely. 

noccflliry  to  obfervc,  that  this  field  of  turnip 
.1  middling  crop,  having  been  much  hurt  im- 
:  ;Iy  after  the  firft  hoeing,  by  the  grub  (a  fmall 
r,  which  dcftroys  the  root),  particularly  the  drilled 
L  of  the  field,  which,  having  had  the  plants  fet  out, 
:  the  diftanccs  at  which  they  were  intended  to  remain 
ii'jfore  the  grub  fcized  them,  was  on  that  account  ren- 
dered too  thin  and  othcrwife  much  injured  5  notwith- 
ftanding  which,  it  was  found  that  thofe  on  the  one- 
bout  ridges  exceeded  the  others  in  weight ;  alfo,  that 
thefe  parcels  of  turnips  were  taken  from  an  inferior 
(though  not  the  word)  part  of  the  field,  and  may 
therefore  be  deemed  to  be  a  pretty  fair  average  of  the 
whole :  there  were  alfo  three  other  portions  weighed, 
which  were  taken  from  a  part  of  the  field  where  the 
foots  were  larger,  and  a  fuller  crop,  with  a  view  to  af- 
certain  what  might  have  been  expected,  had  not  die 
grub  feized  them  in  the  manner  defcribcd  ;  but  unfor- 
tunately the  paper  containing  their  weight  has  been  loft 
or  miflaid,  which  puts  it  out  of  my  power  to  furnifli 
jou  with  it.  There  was  alfo  an  account  taken  of  tlie 
number  (but  not  the  weight)  of  loads  which  were  pro- 
duced upon  a  few  acres  of  the  worft  part  of  the  field 
which  was  in  favour  of  the  broad-calt,  in  the  propor- 
tion of  ten  of  broad-caft  to  nine  of  thofc  drills  on  one- 
bout  ridges,  and  eight  of  Mr  Bayley's  drills. 

"  From  this  experiment  (though  defective  from  the 

reafons  afligned]   we  have  reafon  to  conjecture,  though 

not  to  form  a  concluiion,  th;:t  a  heavier  crop  may  be 

1  rLif^rd 
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Orftwirof  raifed  by  fowing  in  drills  at  27  inches  diilance  with 

Plants,  the  dung  immediately  benciitli  the  pLmt^i  tliaa  in  brood- 
caft  or  in  drills  at  2 1  inches  on  a  level  (uti^icc :  but 
whetlier  the  advantage  arifcs  from  the  Gtiiatiott  in 
which  the  dung  is  depofited|  or  frmn  their  havirtg  a 
freer  clrcuhtioii  of  air,  or  from  both  thefe  united^  it 
nemains  for  future  and  repeated  experiments  to  dccidc- 
Notwidiftandiag  thisi  it  will  be  founds  that  each  of 
thefe  methods  pofleiTes  peculiar  advantages  and  difad- 
vantages*  according  to  fituations  and  circumftancesi 
the  reafons  for  which  1  deduce  from  the  obfervaiicms 
1  have  made  refpe£ling  this  as  well  as  fonner  crops, 
Li  the  firft  place,  the  one-bout  ridges  1  think  prefe- 
rable for  early  fowing,  and  eating  olF,  through  the 
winter  months,  even  fo  late  as  the  month  of  February, 
as  they  are  more  eafily  procured  for  food  for  cattle  in 
deep  fnows  ;  alfo  in  (ituations  where  it  is  difficult  to 
procure  a  fufficient  number  of  experienced  hoers,  thofe 
under  the  drill  fyftem  can  be  more  eafily  managed  and 
at  lefs  expence,  as  boys  and  girls  may  be  readily  taught 
to  fet  out  the  plants  with  great  regularity  in  very  little 
time  5  but  turnips  under  this  fyftem  are  liable  to  the  in- 
convenience of  being  more  apt  to  be  injured  by  fevere 
frofts  from  their  high  expofure.  Another  inconvenience 
I  have  alfo  obferved  on  wet  and  heavy  lands,  more 
efpecially  with  little  declivity,  that  although  there 
fliould,  and  poflibly  may,  be  a  larger  crop  produced 
thereby,  yet  the  land  will  unavoidably  be  fo  much 
poached  by  carrying  them  off,  that  the  fucceeding  crop 
of  corn  will  be  leflened  more  than  the  extra  value  of  the 
turnips  will  compenfate.  When  it  is  attempted  to  raife 
turnips  upon  land  of  this  defcription,  it  will  be  found 
more  advantageous  to  form  it  into  ridges  of  fufficient 

2  height 
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CUT?  off  the  water  with  eafc  into  the  water  Culture  «r 

*  particuUtf 

and  of  fufficient  breadth  (fuppofe  fifteen  feet),  piants. 
a  cart  to  pafs  along  them  freely,  without  for-  ' 
i  earth  m  to  choke  up  thefe  furrows.  The  turnips 
be  Town  either  in  broad-caft  or  in  drills,  upon  the 
L'e  of  thcfe  ridges.  If  the  land  is  addidled  to  an- 
weeds,  they  will  be  bell  in  drills,  which  will  ex- 
ile the  hoeing  j  but  if  not,  or  if  they  be  late  in  fow- 
1^  if  the  land  be  fubjeft  to  the  grub,  broad-caft 
generally  be  found  to  produce  a  more  certain  crop, 
as  tbey  can  be  left  fo  near  to  each  other  at  the  firft  hoe- 
iog  as  to  admit  of  being  thinned,  and  thereby  gire  the 
cpportunity  of  taking  out  unhealthy  plants  at  the  fub- 
fequent  hoeings,  and  alfo  that  they  grow  more  vigor- 
oufly  between  the  firft  and  fecond  hoeings." 

The  refult  of  the  experiment  here  alluded  to^  is 
fiated  in  the  following  manner : 
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w  By  noting  the  average  diftance  of  each  turnip,  as  Culture  of 
18  done  in  the  laft  column,  is  intended  to  (how,  at  one    pUnts. 
▼iew,  how  many  plants  there  were  wanting  in  the  drills ' 
to  have  made  them  a  full  crop ;  for,  if  550  be  dated 
as  a  medium  number  in  a  full  crop,  upon  the  40th  part 
of  an  acre,  they  will  be  found  to  occupy  a  fpace  of  1 7 
inches'  each  way  in  broad-caft,  lo^  by  27  inches  on 
the  one-bout  ridges,  and  137  by  21   inches  of  thofe 
drilled  on  the  level  furface ;  from  whence  may  be  eafily 
feen,  how  much  thofe  were  wider  in  the  rows  than  they 
ought  to  have  been," 

Dr  Campbell  of  Lancafter,  in  his  eflay  addrefled  to 
the  Board  of  Agriculture,  gives  the  preference  in  very 
decided  terms  to  the  cultivation  of  turnips  in  drills  ra«> 
ther  than  broad-caft  *.  "  On  comparing  the  drill  with 
the  broad-caft  fyftem  of  cultivating  turnips,  I  feel  no 
'  hefitation  in  giving  the  drill  fyftem  the  preference; 
which  opinion  is  gaining  ground  faft  among  my  neigh- 
bours, who  have  had  no  opportunity  of  comparing  the 
two  methods.  To  fay  nothing  of  the  fuperior,  neat, 
and  workman-like  appearance  which  a  field  of  drilled 
turnips  exhibits  in  all  its  ftages,  there  are  many  circum- 
ftances  which  contribute  to  give  it  a  decided  fuperiority 
over  the  broad-caft. 

«  The  firft  is  the  fecurity  of  the  crop  from  the  ra- 
vages of  the  fly.  When  dung  is  fpread  at  random  over 
a  field,  a  part  will  receive  a  greater  proportion  of  it  than 
is  neceflfary,  and  another  a  fmaller.  Should  dry  and 
hot  weather  come  on  immediately  after  the  fowing, 
that  dung,  which  is  expofed  to  the  influence  of  the  fun. 

Vol.  I.  .  N  n  will 
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Ciikiaf«c»f  will  be  dried  yp,  and  a  gin? at  port  of  iti  JQiCcs  ;t fid  die 
PIsntx.    voktUe  alkali  which  it  conpitis  will   bf^  exhiled  and 
■  lolL     The  {^eds  that  fiill  in  the  intervals  betwixt  ilie 
dung,  or  where  tlicre  is  a  deficiency  of  it,  \v\\l  bngdOif 
2nd  perhaps  be  cut  off  by  the   0y  or   ftiaiU  and  At  any 
rate  will  never  attain  a  full  iue.     In  tlie  cafe  ol  the 
drill  method  the  dung,  being  burled  in  the  bottom  of  the 
furrows  I  is  cxehitled  from  all  evaporation^  and  the  feed 
being   dapofited   di redly  .ibovc  the   dung,    is   by  the 
warmth  which  ptoccetU  from  it  brought  into  immedi- 
ate vegetation  \  and  the  young  roots^  as  foon  as  the  feed 
germinates,  ftriking  into  the  dung,  occafion  fo  rapid  a 
growth  J  dtat  in  a  few  days  the  pbnta  paii  into  the  rough 
leaf,  and  get  beyond  the  rifk  of  injury  from  the  8y, 
ilug,  pr  whatever  vermin  have  a  tendency  to  prey  upoa 
them  in  their  weak  ftate.     It  would  appear,  that  the 
weak  and  fickly  plants  are  particularly  the  objeds  of 
thefc  deilroyers,  rather  than  the  luxuriant  and  healthy. 
Vegetables,  in  a  certain  ftate  of  decay  and  of  a  yelloir 
hue,  are  moft  fought  after,  and  preyed  upon  by  flugs  in 
a  garden  -,  and  I  have  taken  notice,  that  fome  turnip 
from  feeds  accidentally  dropt   in  the  intervals  of  the 
drills,  when  there  was  no  manure,  have  exhibited  a  Cck- 
ly  hue,  and  been  preyed   upon  by  fome  infeds,  whilft 
the  vigorous  plants  in  the  drills  efcaped.     la  the  courfc 
of  the  laft  three  years  that  I  have  cultivated  turnips  in 
feafons  where  we  have  experienced  the  extremes  of  wet 
and  drought  on  their  coming  out  of  the  ground,  I  hare 
not  loft  a-fingle  plant  by  the  flyj  which  I  am  inclined 
to  attribute  to  the  rapid  growth  of  the  plants  from  the 
caufes  above  enumerated. 

"  Another  advantage  arifes  from  their  being  able  to 
ftir  and  horfe-hoe  the  land  in  the  intervals  of  the  drillsj 

by 
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\ij  which  means  the  weeds  are  more  early  and  com-  Cultnrc  of 
pletety  deftroyed,  at  the  fame  tirhe  that  the  ground  is    piants. 
more  efiedually  opened.  ' 

« In  land  abounding  with  ftones  to  the  degree  of 
fome  of  ours,  it  appears,  that  it  would  be  almoft  im- 
pra£licable  to  hoe  it  properly,  when  fown  in  the  broad- 
caft  way:  in  fome  (ituations  it  appears  almofl  entirely  a 
bed  of  ftones,  which  would  render  the  plants  inaccefli- 
bie  to^the  hoe ;  whereas,  by  the  drill  method,  it  iseafily 
effeaed. 

•  «  It  appears,  that  in  proportion  to  the  deficiency  of 
manure  (either  in  quantity  or  quality)  the  drills  fliould 
be  brought  tlofer  together,  and  a  fmaller  diftance  alfo 
be  left  betwixt  the  plants  in  hoeing  them.  It  is  quite 
abfurd  to  leave  the  fame  fpace  for  a  turnip,  which  we 
kflow  will  not  attain  the  bulk  of  more  than  a  few  inches 
in  circumference,  as  for  another  that  will  be  two  or 
riircc  feet  with  the  top  in  the  fame  difference  of  pro- 
ikMrtion." 

'  Great  quantities  of  turnips  are  raifcd  in  Norfolk  every 
year  for  feeding  black  cattle,  which  turn  to  great  ad- 
Vantage. 

It  is  well  known,  that  an  acre  of  land  contains  4840  y^iue  ai 
fquare  yards,  or  43,560  fquare  feet.  Suppofe  then,  Aat^*^^**' 
ievery  fquare  foot  contains  one  turnip,  and  that  tiey 
weigh  only  two  pounds  each  on  an  average ;  here  will 
be  a  mafs  of  food,  excellent  in  kind,  of  46  tons  per 
aicre,  often  worth  from  four  to  five  guineas,  and  fome- 
times  more. 

•  Extraordinary  crops  of  barley  frequently  fucceed 
turnips,  cfpeciully  when  fed  off  the  land.  In  feeding 
them  off,  tlie  cattle  (hould  not  be  fuffered  to  run  over 
too  much  of  the  ground  at  once,  for  in  that  cafe  they 

N  n  2  will 
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Culture4)f  will  tread  down  and  fpoil  twice  as  many  as  they  cat< 

Baxticular  *  * 

Plants.    In  Norfolk,  they  are  confined  by  hurdles  to  as  much 

'        as  is  fufficient  for  them  for  one  day.     By  this  mode  the 

crop  is  eaten  clean,  tl^e  foil  is  equally  trodden,  which, 

if  light,  is  of  much  fervice,  and  equaUy  manured  by  the 

cattle. 

A  notion  prevails  in  many  places,  that  mutton  fatten- 
ed with  turnips  is  thereby  rendered  rank  and  ill  tailed; 
but  this  is  a  vulgar  error.  The  beft  mutton  in  Norfdk 
(and  few  counties  have  better)  is  all  fed  with  turnips. 
It  is  by  rank  paftures  and  mar(hy  lands,  that  rank  muN 
ton  Is  produced. 

If  the  land  be  wet  and  fpringy,  the  beft  method  is  to 
draw  and  carry  oiFyour  turnips  to  fome  dry  pafture ;  for 
the  treading  of  the  cattle  will  not  only  injure  the  cipp, 
but  render  the  land  fo  ftifF,  that  you  muft  be  at  an  ad- 
ditional expence  in  ploughing. 
Method  of  To  preferve  turnips  for  late  fpring  feed,  the  beft  mc- 
turnips!"^  thod,  and  which  has  been  tried  with  fuccefs  by  lomc 
of  the  beft  Englifh  farmers,  is,  To  ftack  them  up  in 
dry  ftraw  ;  a  load  of  which  is  fufficient  to  preferve  4« 
tons  of  turnips.    The  method  is  eafy,  and  is  as  follows: 

After  drawing  your  turnips  in  February,  cut  off  tlie 
tops  and  tap  roots  (which  may  be  given  to  (hecp),  and 
let  them  lie  a  few  days  in  the  field,  as  no  weather  will 
then  hurt  them. 

Then,  on  a  layer  of  ftraw  next  the  ground,  place  a 
layer  of  turnips  two  feet  thick  \  and  then  another  layer 
of  ftraw,  and  fo  on  alternately,  till  you  have  brought 
the  heap  to  a  point.  Care  muft  be  taken  to  turn  up  ilie 
edges  of  the  layers  of  ftraw,  to  prevent  the  turnips  from 
rolling  out ;  cover  the  top  well  with  long  ftraw,  and  it 
will  ferve  as  a  thatch  for  the  whole. 

In 
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In  this  method^  as  the  draw  imbibes  the  moifture  ex-  Culture  of 
haled  from  the  roots,  all  vegetation  will  be  prevented,  '  plants. 
and  the  turnips  will  be  nearly  as  good  in  May  as  when        '     ^ 
firft  drawn  from  the  field.     If  ftraw  be  fcarce,  old  haulm 
or  ftubble  will  anfwer  the  fame  purpofe. 

But  to  prevent  this  trouble  and  expence,  perhaps  far- 
mers in  all  counties  would  find  it  mod  to  tlieir  intereft 
to  adopt  the  method  ufed  by  our  neighbours  the  Nor- 
folk farmers,  which  is,  to  continue  fowing  turnips  to  the 
latter  end  of  Auguft  1  by  which  means  their  late  crops 
remain  good  in  the  field  till  the  latter  end  of  April,  and 
often  till  the  middle  of  May. 

The  advantages  of  having  turnips  good  till  the  fpring 
feed  is  generally  ready,  are  fo  obvious,  and  fo  great, 
chat  many  of  the  moil  intelligent  farmers  (although  at 
firft  prejudiced  againft  the  praftice)  are  now  come  into 
it,  and  find  their  account  in  fo  doing. 

Turnips  have  long  been  in  fuch  general  ufe  as  food  rhcir  cui. 
for  cattle,  that  the  profit  on  raifing  tliem  might  be  rea- ^"^^^  ^^^^^ 
fonably   thought  to  be  altogether   certain  j    ncverthe-  >  *"«'  iie<i 
lefs,  Mr  Young,  in  the  paper  already  quoted,  informs  profit. 
us,  that  <f  turnips  dunged  for  arc  univerfally  a  lofing 
crop  ;  for  if  they  are  ftated  from  30s.  to  40s.  an  acre, 
their  value  does  not  amount  to  the  dung  alone  which 
is  fpread  for  potatoes;  yet  the  latter  pays  that  dung, 
all  other  expences,  and  leaves  a  profit  fometimes  con- 
fiderable.     I  admit  that  turnips  fed  upon  the  land  will 
prepare  better  for  com ;  but  that  is  by  no  means  the 
queftion.     Would  not  the    dung   raifed  in  tlie  farm- 
yard by  the  confumption  of  the  potatoes,  fuppofing  it 
fpread  on  the  potato  acre,  make  tliat  produce  more  than 
the  turnip  one  ?     I  have  no  doubt  but  it  would  give  a 
fupeiiority.      But  turnips  are  liable  to  great  failures, 
N  n  3  and 
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Culture  of  and  cannot  be  relied  on  late  iii  the  fpring :  potatoes 
^.Plants.  ^^J I  sind  are  applicable  to  ufes  to  which,  the  other 
*  root  cannot  be  applied." — In  the  fecond  rotunie  of  the 

wiS^'other  Bath  Papers,  p.  loi.  we  have  si.Qoknp9rative  account 
vegetables  of  the  value  of  tumips,  turnip-ropted  cabbage^  and  lu- 

aS  food  fur  r         •      r  •  r^i  r    1  r       t   .  •         * 

cattle.  oerne,  as  food  for  cattle.  The  reiUlt  of  tms  writers 
obfervations  i$>  that  <<  when  ilieep  are  allow^  ae^  many 
tumips  as  they  can  eat  ( which .fliould. always  b^  the 
cafe  when  they  are  fattening)*  ihef  will,  on  an  ate- 
rage,  eat  n^ar  30  pounds  each  in  ^4  hours.  An^qre  c^ 
turnips  twice  hoed,  will,  sf  the  land  be  good,  prpduce 
about  50  tons ;  which  wiU,  on  the  above  cakulatioD, 
maintain  lop  (heep  ^z  days.  The  (heep.  .IpeatioDed 
weigh  20  pounds  per  quarter*.  An  acre  of  tumipHfooted 
cabbage  wiU  maintain  100  fliecp  for  a  month,  and  fome* 
times  five  weeks ;  but  an  acre  of  Scot^  cabbiiges  wiH 
maintain  200  flieep  a  full  month."  The  number  fed  by 
lucerne  is  not  determined. 
The  fly  oc-  The  greateft  difadvantage  which  attends  a  crop  of 
great  in-  tUHiips,  IS  their  being  fo  ready  to  be  damaged  by  the 
convcm-  fjy^  which  fomctimes  deftroys  them  fo  completely,  that 
nip  culiurr. they  muil  be  fown  over  again  two  or  three  times  the 
fame  feafon,  and  even  this  without  any  certainty  of  fuc- 
cefs.  Innumerable  metliods  of  avoiding  this  evil  have 
been  projected,  feveral  of  which  were  formerly  noticed; 
and  we  ftiall  here  introduce  fome  additional  remarks 
upon  the  fubjecl.  We  have  already  dated  Dr  Campbell 
of  Lancafter's  propofal  to  drill  with  dung  under  the 
rows.  The  remaining  remedies  may  all  be  reduced  to 
tJie  following  clafles  :  i.  Steeping  the  feed  in  certain  li- 
quids. 2.  Fumigation  of 'the  fields  with  the  fmoke  01 
certain  luM-bs.  3.  Rolling.  4.  Strewing  foot,  lime  allies 
vK'C.  on  the  furfate  of  tlie  ground.     It  is  very  difficult, 

however, 
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however,  to  determine,  with  any  degi%e  of  certainty,  Culture  of 
whether  remedies  of  thi&kmd'  are  efle^ual  or  i>ot  *,  be-    plants. 
caufe  fometimes  the  turnips  are  not  injured  though  no        ' 
precaution  has  been  made  ufe  of :  and  when  tliis  hap- 
pens to  be  the  cafe,  after  the  ufe  of  any  fuppofed  pre- 
ventive, the  prefervation  of  the  crop  is  afcribed  to  the 
ufe  of  that  preventive,  whether  it  be  really  efficacious 
or  not.     The  virtues  of  fteeps  feem  to  have  been  fully  whether 
afcertained.  by.  Mr  Winter  Charlton  near  Briftol,  of  turtSp  feed 
whofe  experiments  an  account  is  given  in  the  Tranfac-^  ^^  *">' 
tions  of  the  Soqiety  for  Encouraging  Arts,  vol.  v.  The 
feeds  were  of  the  Dutch  kind,  fowed  on  beds  in  the 
kitchen  garden  in  drilkr,  about  twelve  inches  diftant, 
an  inch  and  a  half  deep,  on  the  nth  of  May  1786. 
The  beds  had  been  prepared  with  rotten  dung  in  May 
1785,  and  afterwards^  fown  with  cabbages.    'iTie  qua- 
lity of  the  turnips  i^  exhibited  in  the  following  table ; 
the  beft  being  marked  i  ^  and  thofe  of  inferior  quality,  2, 
3,  &c.  The  obfenrations  were  taken  on  the  a6th  of  June. 
Seed  without  any  preparation,  -  -  i 

deeped  in  train  oil,  floBri(hed  extremely. 
fteeped  in  linfeed  oil,  fomewhat  inferior,  i 

Seed  mixed  with  foot  and  water,  -  -         2 

with  drainings  of  a  dunghill,  -         2 

with  elder  and  barton  draining,         •  % 

with  foot,  -  -  -    .         3 

with  elder-leaf  juice,  -  -  3 

with  elder  aild  barton  draining,  foot 
being  fowed  over  the  covered  drills,  3 

with  ditto,  and  lime  fowed  over  the 

drills,  -  -  -  3 

{owed  with  foot  fcattered  over,  and  then 

covered,  -  -  ^  3 

N  n  4  Seed 
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Culture  of  Seed  fowell  with  barton  draining,  -  -        4 

particuur  i  •       *     «     i  i  i 

Pluits.  an  elder  buih  drawn  over  when  the 

'  plants  appeared,  -  -  4 

with^  ftale  human  urine,  very  few     ' 

plants  appeared, 
with  flaked  lime  fcattered  over,  and 
then  covered,  very  few  plants  ap- 
peared, 
with  elder,  barton-draining,  and  flak- 
ed lime,  very  few  plants  appeared, 
with  lime  and  barton-draining  did  not 
vegetate. 
Another  fet  of  experiments  was  made  with  the  green 
Norfolk  turnip,  drilled  an  inch  and  a  half  deep,  the 
TOWS  one  foot  diftant,  on  beds  eight  feet  three  inches 
long,  and  two  feet  wide  ^   half  a  drachm  of  feed  al- 
lowed for  each  bed,  fteeped  and  mixed  with  various 
fubftances  like  the  former.      The  feeds    were   drilled 
upon  unmanured  ground   on  the  20th  of  June  1786, 
and  the  obfervation   made  on   the  1 7th  of  July.     None 
of  the  beds  were  found  free  from  the  ravages  of  the 
fly  ;  but  the  feeds  which  had  been  fteeped  in  train  oil 
and  linfeed  oil  were  much  more  free  from   this  injury 
than  the  others.     The  linfeed  oil,  as  in  the  former  ex- 
periment,   was   found  inferior  to  the  train  oil,  which 
was  fuppofed  to  have  been  owing  to  its  being  kept  in 
a  bottle  that  had  formerly  held  oil  of  turpentine.    The 
leaves  of  the  fteeped  feeds  were  of  a  much  darker  grttn 
than  the  others,  appeared  twice  as  thick  in  bulk  and 
luxuriancy,    and   the    plants  were    confiderably   hrger 
than  thofe  of  the  other  kinds.     The  fubftances  nii.\od 
with  the  left  were  foapers  afties,  wood  afhes,  poumlcd 
•ci'l^cv '.i--,  biimftcnc,  fl^.ked  lime,  foot,   barton-drain- 


tog  ;  fomctlmes  mixed  together  in  various  proporriafis,  Ciiltare  of 
and   fometimes  with  the  addition  of  a  portbti  of  lifted     n^ntk 
mould.  '    -* 

Thefe  experiments  £how,  that  no  dependence  can  be 
had  on  fteeps  or  mixtures  of  any  kind  with  the  turnip- 
feed  ;  though  the  train  oil  and  linfeed  oil  feem  greatly 
to  have  forwarded  the  vegetation  of  the  plants  It  does 
not  appear  that  fumigation  has  ever  b^en  tried  ;  nor 
indeed  does  it  feem  eafy  to  be  tried  in  fuch  a  manner 
as  might  enfure  fuccefs*^ — ^In  die  fourth  volume  of  the  Mr  Giil* 
BathPapers*  Mr  Gullet  of  Devonlhire  gives  fuch  di*  |'/^'/^;Ji^- 
re^ions  for  performing  the  operation  as  he  thinks  would  fumij^^dim. 
he  productive  of  fuccefs. — In  a  preceding  paper  he  had 
explained  the  good  effe£la  of  fumigating  orchards  |  but 
the  cafe  with  thefe  muft  be  very  conlitlerably  different 
from  a  field  of  turnips*  The  trees  in  an  orchard  arc 
elevated  above  the  ground,  and  the  fmoke  naturally  a* 
fcends,  and  is  blown  along  their  tops  :  but  in  fumigating 
a  large  field  of  turnips,  it  muil  creep  along  the  ground 
in  fuch  a  manner  as  is  by  no  means  agreeable  to  its  na* 
ture  i  and  without  any  exceffivc  degree  of  Jabourj  as  well 
as  a  vaft  quantity  of  burning  materials,  there  cannot  be 
the  leaft  hope  of  fuccefs.  Mr  Gullet's  direftions  are  as 
follow  :  **  If  the  turnip-ground  be  fpaded  and  burnt,  qw 
the  weeds,  &c.  burnt  without  fpading,  the  fumigation 
thereby  may  fuffice  to  chafe  fuch  of  the  winged  tribe 
from  thence  as  arc  then  there  j  but  in  all  cafes,  when  the 
field  is  ploughed  and  ready  for  fowing,  let  heaps  be 
made  at  diilerent  places  and  intervals  round  by  the 
hedges  and  boundaries  of  the  turnip-ground,  and  fome 
few  fcattered  through  the  field  5  then,  as  foon  as  tht 
feed  is  fown,  let  the  heaps  on  the  windward  Gde  and 
fcattered  ones  be  ligfucd  and  kept  fmotti^ring  du- 

Ting 
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iitt  «f  ring  tliti  contcntiani^L'  v£  the  wiud  ia  tliat  qisartet ;  t&fr 
Iir^    leia  die  fire,  and  thcmore  the  fmoke,  ihe  better*  Sliciuld 


die  wind  happen  to  fhift,  diofe  heaps  on  die  quartet  it 
BaMu  to  mult  then  be  lighted  atid  kept  {jnodieriiig  in 
liKi:  mmtnirr  i  (o  diat  dnrini;  the  growth  q{  ibe  tender 
timitp  leaf » and  Until  k  becomes  rough  2nd  out  of  ;dl 
dan^Qf »  dib  lamigaiton  and  fniokci  orer  ind  aero  fist  thr 
fieldt,  miift  hecdndiiitcd  f  torn  4)nc^  ^^mittXTr  to  the  cdttr  | 
wbidi  I  v^ruiire  w  ^flerl,  unll  ctTetltKitly  deter  and 
ffev^nt  any  wmged  mfc^l  tribe  fTom  approaching  thr 
titr flip-ground :  n^y  more,  if  there  aUtf^Ldyt  it  would 
iDofiL  compictely  driice  tbem  from  itience,  a^  fiicfl 
^cOcately   fonncd    infe^ta    (which   can   only  feed  mt 

in  luch  a  Ihtother  ot .  hre  and  fmoke.  The  cond^quence 
18  obvioits  and  certanv  diat  i£  the  fly  t»e  k^pt  ftom 
approaching  the  field,  the  tuthip-crop  is  fafe  ;  aind  few, 
I  believe,  will  difagiee  with  me,  ihzt  pr^ventii^m  is  tetter 
tiatt,  remedy,**  .         .  »    .        . — 

Our  author  docs  not  fay  that  he  has  ever  tried  this 
method  with  turnips  \  but  lays  great  ftrefs  updn  his  fuc- 
cefs  in  a  fimilar  experiment  with  cabbages,  in  order  to 
preferve  them  from  the  caterpillaT.  To  make  ihe  mat- 
ler  more  fin^,  however,  he  recommends  the  trailing  of 
7t  buih  of  elder  over  .the  turnip  field  at  the  time  of  har* 
rowing  or  bruihiilg  ih  the  feed:  b«t  this  remedy Jias 
by  numberlefs  experiments  been  found  infignificaot, 
and  by  thofe  above  related  feems  even  to  be  pernicious : 
|b  that  whatever  good  eiFefts  we  can  expert  from  this 
method,  muft  depend  on  the  fumigation  alone;  and 
even  this  is  attended  with  very  great  uncertainties,  as 
has  already  been  obferved. 
Of  rolling.       Rolling  p'romifes  to  be.  of  fervice  when  the  young 
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turnips  are  attacl^ed  by  fnails,  which  frequently  deftroy  Ciiltui*<t 
them ;  but  it  cannot  be  fuppofed  to  have  much  effect  ^  plants. 
in  deftroying  flies,  thefe  being  too  numerous  and  too        • 
Ipinute  to  be  effectually  cruflied  by  the  roller  :  and  in- 
deed|  though  this  has  been  frequently  recommended, 
we.  have  no  decifive  proofs  of  its  having  ever  been  at- 
tended ^ith  any  good  effect. 

..  .The  ftrewing  of  foot,  lime,  afties,  &c.  upon  the 
grq\^nd,  have  been  determined  ineffecluai  by  the  expe- 
pments  already  related,  at '  kail  when  applied  before 
the  turnips  come  up  5  and  there  feems  to  be  little  hope 
of  their  proving  more  efleclaal  even  when,  applied  after 
^e  crop  has  appeared  above  grdund.  We  fnay  argue 
indeed  ^  priori  about  the  taile  or  fmell  of  foot,  limtc, 
&c.  being  difagreeable  to  infects  s  but  of  this,  after  all, 
we  have  no  fuificient  proof ;  and  even  tliough  this  were 
the  cafe,  the  leaf  footi  emerges  from  under  this  covering, 
iSr  the  infcds  will  feod  on  the  under  part  of  the  leaved, 
where  tliefe  fubftances  cannot  lie.  It  is  evident,  there- 
fore, that  very  little  can  be  expected  from  any  of  the 
jxiethods  hitherto  propofcd  either  by  way  of  cure  or  pre- 
vention.    The  fnore  probable  methods  are, 

I.  Xo  ^o\y  the  turnips  at  fuch  a  fcafon  of  the  .ycai* 
thait  they  may  Ixj  well  grown  before  the  fly  makes  its 
appearance.  In  the  Bath  Papers,  vol.  iv.  p.  132.  Mr 
Wimpey  obferves,  tliat  in  order  to  procure  food  for  Early  fow- 
their.  cattle  in  the  fpriug  before  the  grafs  is  grown,  far- JJJ^jj^j^™" 
mers  arc  obliged  to  poftpone  the  fowing  of  turnips  be- 
yond the  natural  time  of  vegetation :  but  were  tmnips 
to  be  fown  in  April,  as  foon  as  tlie  fe.ifon  would  per- 
mit, it  is  very  probable  that  there  would  be  as  great  a 
crop  of  them  as  of  other  vegetables  ufually  fown  in  thefe 
months.     On  account  of  tlie  delay  in  fowing,  however. 
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Odture  of  for  thc  rcafen  already  mentioned,  the  fuccefs  of  the  far* 
Plants  nier  becomes  exceedingly  precariousi  unlefs  he  is  fo  for* 
•  tunate  as  to  have  a  few  rainy  days,  or  cloudy  weather 
and  frequent  ihowers,  foon  after  die  feed  is  fown :  and 
this  our  author  fuppofes  to  be  the  true  reafon  why  the 
turnip  is  a  more  uncertain  article  than  any  other.  But 
though  fpeculations  of  this  kind  have  a  great  (how  of 
probability,  there  is  not  any  experiment  hitherto  pub- 
liihed,  even  by  our  author  himfelf,  by  whidi  the  truth 
of  the  above  conjedure  can  be  abfohitely  afcertained. 
Our  author,  however,  is  of  opinion,  that  none  of  the 
conunon  methods  proposed  can  anfwer  any  good  pur- 
pofe,  farther  than  as  by  means  of  them  the  vegetadott 
of  the  plant  may  be  invigorated.  Mr  'Wmtpey  recom- 
mends a(hes,  foot,  or  a  rich  compoft  of  lime  and  dung, 
ufed  in  fufEcient  quantities ;  but  the  mediod  of  ufing 
them  is,  either  to  fow  them  with  the  feed,  or  rather  by 
themfelves  immediately  before,  and  to  harrow  them  w^ 
in,  that  they  may  be  completely  incorporated  with  the 
foil.  This  for  the  mod  part  would  fo  invigorate  and 
encourage  the  growth  of  the  plants,  as  to  be  an  over- 
match for  the  moil  vigorous  attacks  of  the  fly. 
Sowing  a  2.  Another  method  propofed  for  fecuring  turnips 
u^^iffctd"^^®"™  the  fly,  is  by  fowing  fuch  a  quantity  of  feed  as 
will  be  more  than  fuflicient  for  the  confumpt  of  the  in- 
feft^.  This  we  find  recommended  in  a  letter  to  the 
Bath  Society,  by  a  gentleman-farmer  in  Eflcx,  vol.  ii. 
p.  2 38.  His  method  is  to  make  the  land  clean  and 
fino  as  foon  as  tho  feafon  will  permit,  and  to  (bw  fov 
pints  per  acre.  It  may  be  obje£ied,  that  if  the  fly  does 
not  take  them,  the  plants  will  ftand  fo  thick,  that  they 
cannot  eafily  be  hoed  ;  but  this  may  be  obviated  by  har- 
rowing tlicm  firft,  wliich  will  make  them  fit  for  th« 

hoe. 
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Im.    There  can  be  no  expe£bition  of  a  crop  if  the  fly  Culturr^f 
takes  them  when  only  a  pint  of  feed  is  fown  per  acre ;  ^ul^^ 
but  this  gentleman  remarks,  tlat  he  has  not  in  any  one        '      ^ 
inftance  mifled  of  a  crop  when  he  fowed  four  pints  ^  be- 
caufe,  though  the  fly  has   fometimes  deftroyed   more 
than  one  half,  and  much  damaged  the  other,  ftill  there 
was  a  fufficient  number  left  behind.     He  alfo  agrees 
with  others  of  the  Society's  correfpondents,   that  the 
ground  Aiould  be  weU  dunged  and  manured  previous  to 
the  fowing  of  turnips,  as  this  makes  them  grow  vigo- 
toufly,  fo  that  they  quickly  get  into  the  rough  leaf,  in 
which  ftate  the  fly  will  not  touch  thenu 

la  the  (ame  volume,  a  gentleman  of  Noifolk  remarks^  Mairarin^ 
that  manuring  the  ground  in  autumn  for  turnips  is  pre-  *"  r"*"y " 
ferable  to  the  dding  fo  in  fpring.     This  difcovery  hetofprin^ 
made  in  confequence  of  the  following  accident. — "  A  "^    "  * 
neighbouring  farmer,  not  having  a  fufiicient  quantity  of 
manure  for  all  his  turnip  land,  was  under  the  necefllty 
of  fowing  four  acres  unmanured.     The  effect  was,  that 
the  turnips   on    the    manured  part  of   the  land  were 
moftly  eaten  off  by  the  fly,  while  four  acres  unmanured 
efcaped  without  injury."      In  confequence  of  having 
obferved  this,  the  gentleman  made  a  (imilar  experiment, 
by  manuring  five  acres  well  for  turnips,    and   tilling 
three  acres  and  a  half  in  the  ufual  way  without  any 
manure.    The  manured  crops  were  almoft  all  deftroyed 
by  the  fly,  fo  that  he  was  obliged  to  fow  mod  of  the 
land  over  again.     The  three  acres  and  a  half  which 
had  no  manure  were  entirely  free  from  injury,  though  ' 
Ae  plants  were  much  fmaller  than  thofe  of  the  manu- 
red ground  which  came  up.      Not  content  with  this 
trial,  however,  he  repeated  the  experiment,  by  manu- 
ling  fix  acres  of  wheat  Hubble  in  autumn,  ploughing  it 
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Cohireof  m  immediately,  and  leaving  it  to"  incorporate  with  th* 

p«rtit  ^ir  ,     ,      .  ,  .  ,  .  ,  .  , 

Planta.     caith  dunng  the  winter :  tiie  tunups  which  grew  upoa 
'  this  were  as  large  as  if  the  ground  had  been  manured 
in  the  fpring.     This  experiment  was  repeated  with  fur- 
prifing  fuccefs  in  two  fuccceding  years ;  whence  he  in- 
fers, that  the  fly  is  either  engendered  in  the  new  dung 
or  enticed  by  it.     But  when  the  manure  is  laid  on  in 
autumn  it  lofcs  its  noxipus  qualities,  though  it  ftill  re- 
tains its   nutritive   ones. — This   concluTion,   however, 
does  not  appear  to  be  well  founded ;  for  it  is  certain 
from  undoubted  experience^  that  turnips  which  hare 
been  well  manured  in  the  common  way,  have  fome- 
times  efcaped   any  kijuryj   while  others,  which  ha?e 
got  no  manure  at  all,  have  been  almoft  totally  deftroy- 
ed.      Another   material    advantage,    however,   which 
this  corrcfpondent  obferves  is  to  be  derived  from  ma- 
nuring in  autumn  is,  tKat  all  the  feeds  contained  in  the 
manure,  and  which  are  of  courfe  carried  to  tlie  land 
with  it,  vegetate  almoft  immediately,  and  are  mollly 
killed  by  the  cold  of  the  fuccceding  winter,  while  the 
few  that  remain  can  fcarcc  cfcape  dcftruQion  from  th? 
ploiighfliare. 

Mr  Wimpcy  is  alfo  of  opinion,  tliat  it  is  proper  to 
fow  a  large  quantity  of  feed  j  but  thinks  two  pound* 
will  be  fuflTicicnt  for  an  acre.  A  few  ounces  indeed 
tity  of  Iced,  would  be  fulHcicnt  to  ftock  the  land  ;  but  as  the  article 
is  fo  precarious,  he  thinks  it  by  far  the  fafeft  way  to 
nllow  iced  in  plenty,  and  reduce  the  plants  aftcrwaiiis 
by  harrowing.  He  oKfcrves  alfo,  that  it  is  of  gnut 
conroqiience  to  have  feed  both  good  in  quality  and  of 
the  bcft  fpecifs.  He  prefers  the  large  and  green  top- 
jicd,  as  being  the  moft  fwcet  and  juicy;  others  give 
the  preference  to  the  red  or  purple-topped,  as  bcii\; 

hardier. 


Mr  Wim- 
pey's  opi- 
nion of 
ibwincf  a 


liaixller :  but  at  any .ratje,  the  feed  ftonttbt  largefi:  zHi  tbhvK of 
fineft  tranfplanted  turnips,  of  whatever  fart,  is  greatly    pitmsT 
to  be  preferred,  even  though  it  •  ibould  coft  double  or        "    ^ 
treble  the  price*-    Such  as  is  fold  by  the  fecdfmen  in  quJnfy'ijf 
London  he  found  generally  of  a  mixed  kind,  and  often  ^^^^^"^ 
in  great  part  riot  worth  cultivating.     <<  Whether  plants 
ftom  new  or  old  fee4  are  moft  fccure  from  the  depr&> 
datims.'of  the  fly  (fays  he),  is  perhaps  a  queftion  whach 
cannot  be  eaiily  determined  even  by  experiments ;  for 
concomitant  circumftances  are  frequently  fo  much  more 
operative  and  powerful,  as  to  render  the  difference  be- 
tween them,  if  there  be  any,  imperceptible.    It  is,  how<* 
ercr,   known  to  every  praftical  man,  that  new  feed 
fprouts  or  vegetates    feveral  days  before  old ;   and  I 
think  more  vigoroufly :  and  it  is  equaUy  well  known, 
that  the  healthy  and  vigorous   planta  eficape  the  fly, 
when  the  {tinted  and  fickly  feldom  or  never  efcape  it. 
Hence  it  would  feem,  that  new  feed,  c^teru  parHus^  is 
more  fecurc  from  the  fly  than  old ;  and  for  my  own  ufe 
I  would  always  prefer  it." 

3.  Tlie    fowing    of    turnips    along    wltli    grain,— offcrKTr^ 
This,  of  all  others,  foems  to  ^be  the  moft  eligible  and^^.^J^^^^^^ 
efficacious.      In  the  fccond   volume   of  l}ath  Papers. 
p.  210.  a  Hertfordihire   cotrcfpondent    gives    an    ac« 
count  of  the  fuccefs  of  an  experiment  of  drilling  tur- 
nips with  wheat.     A  fmall  field  of  fpring-wheait  was 
drilled  in  rows  two  feet  apart ;  and  in  the  month  of 
May  turnips   were    fown   by   hand    in   the  intervals. 
They  came  up  very  well,  and  were  thinned  once  by  die 
hoe.     The  crop  of  wheat  turned  out  better  than  ano-v/ltn 
ther  field  of  the  fame  foil  fown  broad-c  1:  in  autumn,  ^^^^^^' 
though  it  ripened  fomewhat  later.     The  turnips  were 
no  other  way  injured  by  cutting  it,  tlian  having  fome 
I  of 
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ditmreof  of  Ac  large  kaves  trodden  down  by  the  reapers.  After 
Pbiit$.  hanreft  the  weeds  were  cut  up  round  the  turnips  with 
a  hand-hoe,  and  they  grew  very  large  and  vigorous. 
They  were  of  the  purple  and  white  long  kind;  and  the 
crop  proved  nearly  as  good  as  the  fame  land  produced 
in  common.  An  excellent  crop  of  barley  and  clover 
was  got  from  the  fame  field  afterwards. 
Mr  Ander.  In  the  third  voWme  of  the  fame  work  we  find  an  ac- 
timentsof  count  of  feveral  fuccefsful  experiments  in  fowing  tur- 
^^^ . .  nips  between  rows  of  beans.  The  advantages  of  this 
bcanfc  method  are  ftrongly  fet  forth  by  R.  P.  Anderdon,  Efq; 
who  made  fome  of  the  experiments,  and  are  as  follow : 
<*  I.  Tou  may  have  a  crop  of  beans  and  turnips  on  the 
(ame  field  the  fame.  year.  2.  The  bean  crop  being 
well  horfe*hoed,  no  ploughing  is  wanted  for  tumipfti 
for  which  the  beft  Norfolk  farmers  give  five  plough- 
ings.  3.  It  is  hoed  cheaper,  more  efre£iually,  and  con- 
fequently  more  profitably,  than  in  any  other  way. 
4.  The  ground  is  kept  clean  from  weeds.  5.  It  is  in 
order  for  a  Lent  crop  the  fucceeding  year  with  one 
earth.  6.  The  ground  is  kept  in  heart,  if  not  impro- 
ved, by  fallowing  your  alleys.  7.  It  brings  the  plant 
to  perfeftion  in  poor  ground,  where  it  would  not  be- 
come fo  otherwife.  8.  It  doubles  the  crop  in  any 
ground  which  Mr  Anderdon  has  had  experience  of. 
9.  You  have  the  crops  more  within  your  own  power  in 
this  than  in  any  other  method,  let  the  feafons  turn  out 
as  they  will.  10.  You  may  have  on  the  fame  ground  a 
bean  and  turnip  crop  annually,  if  the  land  be  fuitable, 
and  you  think  proper.  11.  The  clay  farmer,  by  this 
mode,  renders  land  which  is  naturally  unfit  for  turnips, 
fo  free  and  open  by  feafonable  horfe-hoeings,  that  it 
will  bring  this  ufeful  pbnt  to  great  perfe£kion." 

2  Oa 
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On  this  paper  the  Society  made  fome  remarks,  and  Culture  of 
dated  the  following  obje&ions  :  i.  The  fame  foil  can-    HIan^^. 
not  be  proper  for  both  crops.      Scotch  cabbages  arej^^^;^^..^^^'' 
more  adapted  for  a  bean  foil ;  and  they  wiflied  him  to  by  the  Bath 
repeat  the  experiment  with  cabbages  initead  of  turnips      *  '  * 
betwixt  his  beans.     2.  The  Norfolk  farmers  rarely  ufe 
more  than  three  ploughings  for  turnips,  inilcrrd  of  five, 
as  Mr  Anderdon  reprcfents,  unlefs  the  ground  be  full 
of  couch-grafs.       3.  They  think  him  too  fanguine  in 
his  expectations  of  having  double  crops  on  the  fame 
field.     4«  Nothing  renders  a  clay  foil  fo  free  and  open 
as  to  have  it  expofed  to  frofts  and  fnow  by  being  laid 
up  in  high  ridges  in  January  and  February  ;  but,  on 
Mr  Anderdon's  plan,  this  cannot  be  done,  unlefs  the 
turnips  are  leflened   in  value  by  being  fed  oft^  in  au^ 
tumn. 

Thefe  ftriftures  were  fent  to  Mr  Anderdon  before 
the  papers  were  printed,  but  did  not  make  any  altera- 
tion in  his  opinion  i  and  he  replied  to  the  following 
purpofe ;  ^ 

I.  The  fame  foil  cannot  be  proper  for  beans  jW ///rm/j,  Mr  Andcr- 
&c, — Granted. — But  had  Mr  Anderdon  adhered  rlgo-  **"  *  "*  ^' 
roufly  to  this  rule,  he  would  have  fowed  no  turnips  at, 
all,  not  having  on  his  farm  any  foil  ahogether  proper 
for    that    crop ;    <*  but  (fays  he)  while  I  can  get  in 
Angle  rows,  four  feet  afunder  or  more,  from  half  a  do- 
2en  to  half  a  fcore  tons  of  turnips  per  acre,  after,  or  ra-    ^ 
thcr  between,  a  crop  of  beans  in  my  heavy  lands,  I  ihall 
feel  that  pro4u£l  here  more  beneficial  than  to  drop  the 
mode." 

Mr  Anderdon  then  proceeds  to  acquaint  the  com- 
mittee, that  he  had  tried  the  experiment  as  they  wi(h- 
ed  with  Scotch    cabbages    inftead  of  turnips  betwixt 

Vol.  I.  O  o  the 
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Culture  of  the  TOWS  of  beans;  but  the  crop  of  the  turnips  mhw  fo 

particular 

Plants,  much  preferable,  that  he  found  himfelf  inclined  to  fup* 
pofe  the*  cabbage  would  not  get  to  fo  great  perfe^iion 
there  as  to  be  profitably  introduced  on  a  large  fcale, 
for  want  of  the  great  quantity  of  dung  neceflary  for 
that  crop,  and  which  could  not  be  procured  in  that 
part  of  the  country.  He  further  remarks  in  favour 
of  turnips,  that  they  have  an  abundance  of  very  fmall 
lateral  fibrous  roots,  which  run  as  far  in  fearch  of  food, 
and  feed  as  ravenoufly  where  they  can  penetrate,  as 
thofe  of  almoft  any  other  vegetable ;  and  the  plant  cer- 
tainly derives  more  nourifliment  from  thofe  than  from 
itst^p-root*. 

2.  The  Committee  doubt  of  the  poffihility  of  doubling  the 
crop,  Mr  Anderdon  gives  the  following  explanation: 
•*  I  have  made  many  comparative  trials  on  turnips  be- 
tween this  mode  and  broad-caft  fowing,  and  always 
found  on  vty  ground  the  horfe-hoed  crops  the  beft. 
But  here,  in  denoting  the  benefits  of  the  horfe-hoo 
by  its  doubling  a  crop,  I  wifli  to  be  underftood,  that  if, 
in  foils  like  mitiey  a  crop  be  drilled,  leaving  proper  inter- 
vals for  horie-hoeing,  and  one  part  be  horfe-hoed,  the 
other  not,  the  horfe-hoed  part  will  double  the  other  in 
produft." 
jMrPa-  This  fubjeft  is  further  confidered  in  the  fame  vo- 

lume by  Mr  Pavier,  who  viewed  Mr  Anderdon's  tur- 
nips, and  gave  in  a  report  of  them  to  the  committee. 
He  fuppofes  a  crop  of  beans  drilled  in  finglc  rows  at 
four  feet  diftance,  and  the  turnips  drilled  in  the  inter- 

vils, 


♦  Here  the  Society  remarks,  that  this  i<  not  the  cafe  with  thofe  kn  ♦ 
of  turnips  which  grow  chiefly  abovt  groiir^,  and  whii^h  ar?  p:rx:C' 
the  bcil  crops,  and  racH  c^jT.blc  of  rcHAiiig  the  I'roils. 
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*als»  according  to  Mr  Anderdon's  mediod,  there  will  Cultare  of 
then  be  four  rows  of  1 7  feet  In  length  ea  make  a  fquare  plants. 
perch  s  whereas  Mr  Aiidertlon's  rows  were  only  15  ^ 
feet  d  inches  in  length  j  and  this  difparity  in  length 
will  make  a  difference  of  weight  on  a  perch  from  230 
to  249  pounds^  and  on  an  acre  from  t6  tons  B  cwt* 
2  qrs.  Bib,  Mr  Anderdon's  produce,  to  17  tons  15  cwt. 
aqrs.  2*^  lb* — Each  turnip  at  this  diilance  (viz.  four 
fact  from  row  to  row,  and  nine  inches  in  the  tows) 
muft  occupy  a  fpace  of  three  fquare  feet ;  confequent- 
Jy  tlie  greateft  number  produced  on  an  acre  muit  be 
141520 1  but  if  fown  111  broad-caft,  twice  hoed,  and  the 
diflance  on  an  average  1 5  inches,  each  turnip  will  then 
occupy  little  more  than  one  foot  and  an  half,  and  the 
number  produced  on  an  acre  may  be  about  27,920;  an 
excefs  which  may  reafonably  be  fuppofed  to  overba- 
lance the  value  of  the  beans^  let  us  fuppofc  the  crop 
as  great  as  we  can  reafonably  do.  Thus  far  the  argu- 
ment fecms  to  he  againll  this  method  of  cultivating 
beans  and  turnips  together  :  but,  on  tlie  other  hand,  Mr 
Pavier  confiders  it  probable  that  the  expence  of  drilling 
and  horfe-hoeing  the  beans,  together  with  drilling  the 
turnips  in  tlie  manner  Mr  Andcrdon  did,  mufl  be  con- 
fiderably  lefs  than  that  of  fallowing  and  preparing  tlie 
ground^  and  foxing  the  turnips  in  broad-caft  j  to  whkh 
we  muft  iikewife  add  the  facility  of  hoeing  the  drills 
in  comparifon  of  the  broad-caft.  But  bcfidt's  thefe,  the 
great  advantage  arifing  from  this  methodj  and  which, 
if  certain,  gives  it  a  decided  fuperioTiry^  is,  <*  the 
great  chance,  if  not  an  almoft  certainty,  of  preferv- 
ing  the  turnips  from  the  depredations  of  the  fly,*'  Mr 
Pavier  was  inclined  to  think  that  this  mult  be  the 
C3fC|  as  Mr  Anderdon  had  fuch  crops  repeateclly  with- 
O  o  2  out 
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Culture  of  out  any  damage  of  that  kind  :  but  the  committee  dif- 
Piants  fer  from  him,  and  think  that  this  muft  hare  proceed- 
ed from  fome  other  caufe ;  tliough  tKey  do  not  affign 
any  reafon  for  this  opinion.  <<  The  principal  point  (fays 
Mr  Pavier),  in  determining  this  queftion,  feems  to  me 
to  be  this :  if  the  crop  of  beans  drilled  as  above  after 
dcdufking  the  feed,  and  fome  additional  expence  in  tak- 
ing the  crop  off  the  ground  without  injuring  the  tumipSt 
can  be,  one  year  with  another,  fuppofed  to  be  as  rala- 
•abie  as  the  quantity  of  turnips  that  might  be  reafonably 
expe&ed  in  the  broad-caft  method  more  than  in  the 
other,  I  (hould  not  hefitate  to  declare  in  favour  of  drill- 
ing  between  the  beans." 

Thus  far  the  argiunent  feems  to  be  carried  on  j 
priori.  Mr  Wimpey,  in  the  letter  iaiiready  quoted  in- 
clines to  the  pra£lice  of  fowing  turnips  between  beans 
planted  in  rows.  "It  exaftly  correfponds  (fays  he) 
with  all  my  obfervations  on  the  fuccefsful  vegetation 
of  that  root.  A  confiderable  degree  of  moifture  is 
neceflary  to  the  rapid  vegetation  of  that  very  juicy 
root,  and  nothing  retains  moidure  equal  to  ihade: 
and  fliade  can  be  obtained  and  fecured  by  no  means 
fo  efFe£lually  on  a  large  fcale  as  in  the  intervals  of 
tall  growing  plants,  as  beans  or  wheat  planted  in 
drills."  The  fuccefs  of  Mr  Bult  of  Kingfton,  near 
Taunton,  leaves  little  room  to  doubt  of  the  proprie- 
ty of  the  method,  and  its  fuccefs  in  preventing  the 
fly.  The  beans  were  planted  in  drills  not  quite  two 
feet  afunder,  on  two  ploughings,  kprfe-hoed  three  times, 
and  the  turnips  fown  in  the  intervals  at  tlie  laft -hoeing. 
The  field  meafured  C\x  acres  and  a  quarter,  and  was  j 
very  good  clayey  foil,  but  had  not  been  manured,  nor 
had  any  drelhng  laid  upon  it,  for  fix   years  before.    It 

produced 
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produced  this  year  three  quarters  of  beans  per  acre,  Cidmtt  «f 
and  37  tons  5  cwt.  of  turnips.  This  field  was  alfo  i*iaots. 
viewed  by  Mr  Pavierj  who  makes  the  following  ob-  ^  *  ^ 
ferv4tions  upon  it.  1 .  The  turnips  were  fown  promif- 
cuoufly  among  the  btans  at  the  laft  hoeing,  which 
was  given  about  midfummer  |  from  is'hich  time  nothing 
was  done  but  drawing  olF  the  beans  and  carrying  thqm 
oflF  the  land,  2,  The  crop  of  beans  was  beheved  to 
be  confiderably  above  20  buthels  per  acre,  which  is 
much  more  than  was  produced  by  any  other  method 
diat  feafon  in  the  neighbouring  part  of  the  country  j 
and  as  Mr  Pavier  had  this  account  before  he  faw  the 
turnip  crop,  he  did  not  expedl  any  thing  confiderable 
from  the  latter  j  but  as  it  tur-ned  out,  the  pi^oduce  mull 
be  accounted  highly  profitable,  when  we  confider  that 
there  was  no  crop  loft,  no  preparation,  dreffing,  nor 
any  eicpence  whatever,  excepting  the  price  of  the  feed 
and  fowing  it<  3.  This  he  confiders  as  one  of  the 
ftrongeft  recommendations  of  the  drill  hufbandry  he 
ever  knew  or  heard  of%  but  he  U  of  opinion  that  it 
never  can  anfwer  except  where  the  ground  is  perfe^ ly 
dean  and  free  from  weeds,  by  the  crops  having  been 
horfe'^oed  for  a  few  years  before*  4,  He  thinks  the 
beans  ought  to  have  been  planted  at  wider  intervab,  by 
which  the  fun  and  air  would  bii  freely  admitted,  and 
tlie  plants  would  alfo  b»  lefs  dam;igcd  by  the  operation 
of  the  hoc. 

Mr  Pavier  likewife  informs  the  Society  of  two  other  otijer  ei- 
experimems  on  a  fimilar  plan ;  but  witli  this  difference,  ^^^J^'^y^J,** 
that  the  turnips  were  fown  among  the  bean^  at  the  fe-  ^if"»pi 
cond  horfc^hoeing.     Ihe  turnip  crops  were  very  good,  be^ns. 
and  the  beans  more  than  d&tdle  the  value  of  thofe  raif- 
ed  in  the  ufual  mode  of  hufbandrv-     '*  1  think  it  h 
O  o  3  verf 
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Caltiire  of  reTj  erident  (fays  he),  that  the  beans  prcfenre  die  lur- 
Piants  nips  from  the  fly ;  and  as  no  expence  or  trouble  attends 
'  the  prad^ice,  I  apprehend  it  will  foon  become  mort 
general."  The  Society  own,  that  the  uncommon  fuccefs 
of  Mr  Bult^s  experiment  fifms  to  milstaie  at  kail  againft 
what  they  faid  on  Mr  Anderdon's  letter;  but  die? 
infift  that  the  cafes  are  by  no  means  fimilar.  **  Thoa^ 
the  land  (fay  they),  in  both  inilances,  is  called  a  Jmp? 
dajj  they  are  very  different.  Mr  Anderdon's  is  poor, 
wet,  and  cold :  the  other  a  good  ridi  day  $  and  we 
apprdiend  naturaUy  mixed  with  a  kind  of  marl, 
which  b  called  clay  by  perfons  not  dioroi^hly  ac- 
quainted with  the  nice  diftin^lion  of  foils  apparendy 
alike,  but  very  difierent  in  their  nature.  Our  prin- 
(^le  therefore,  diat  cold  wet  clay  lands  are  unfuitakle 
for  tumipSy  remains  unaffected  by  this  experiment; 
and  general  pra£lice  confirms  the  truth  of  the  theory." 
In  another  letter,  Mr  Pavier  gives  a  more  particuiir 
account  of  the  two  other  crops  of  beans  and  turnip > 
raifed  upon  Mr  Buh'>  plan.  The  beans  were  drilled 
in  roMTs  about  22  inches  diftance,  twice  horfe-hocd, 
and  the  produce  from  about  25  to  30  buihels  the  ctoxr- 
puted  acre,  or  frcni  3:^  to  36  buihels  the  llatute  acre. 
The  preceding  fummer  had  been  very  unfavourable  to 
beans  i^nd  the  produce  per  acre  in  the  common  hufban- 
dry  did  not,  on  an  average,  equal  a  third  part  of  th:^ 
qu-:r.:::v.  Or.e  of  rhefe  crops  wcs  luperior  to  that  of 
Mr  Buit :  ihey  were  fown  upon  a  field  of  nine  coir- 
putcd  acTe5  on  the  10th  of  June,  after  the  fcconJ 
hone-hooinij ;  but  whether  the  fecond  hoeing  was  per- 
!>rTnov^  too  uv^r,  the  ground  not  cSean,  or  whatever 
•nich*  be  the  ciu'V,  the  bears  were  weeded  twice  by 
■  ^N^  .^♦trrwirJs  ;  ard  be  i> ci  cpir.ion,  that  the  turnip 


Mr  Pavier  was  aObred  Cukuie  of  H 
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were  fomewhat  benefited  by  it 

by  a  very  intelligent  farmer,  that    this    was    the  bcft 

crop  of  turnips  he  had  evt?r  fecii.     The   turnip-feed  in 

die  other  crop  was  put  ia  between  the  rows  of  beans 

by  a  h^nd  drill  |  but  the  work  was  bad!]^  performed, 

the  plants  coming  up  in   feme  places  vuftly  too  thick, 

und  in  others  as  much  top  thin  ;  but  wherever  they 

happened  to  he  of  a  proper  tlnckncis,  the  farmer  told 

him  it  was  one  of  the  moil  profitable  crops  he  ever  had- 

Thc  foil  was  wet,  he:ivy,  and  not  very  favourable  for 

turnips.     Hence  Mr  Pavier  deduces  tlie  following  con- 

clufions  :  i.  That  with  rcfped  to  beans  In  panicular, 

the  drilling  and  horfc-hoeing  is  vaflly  fuperior  to  the 

common  mode  of  huibandry,     a.  "Fhat  tlie  beans  are 

I  undoubtedly  a  good  prefervative  of  tJie  turnips  from 

||he  depredations  of    the   ily.     3.  I'hat  us  by  this  me^ 

fthod  no  crop  is  loR|  and  confcquently  no  tent,  but  a 

|ll(ieTe  trifle  of  expence  (if  any)   chargeable  to  the  tur- 

PHtp  cropi  it  muit  be  one  of  the  mofl  prohtable  as  well 

1.^  the  moft  certain  methods  of  propagating  that  ufeful 

[root  ever  yet  pradifed. — He  ftilJ  infifts,  however,  that 

if  he  had  an  opportunity  of   trying  this    method,  he 

would  driU  the  beans  In  rows  at  a  greater  diflance,  that 

the   turnips  might  be  hand-hoed  callly  i  and    that  he 

ftiould  prefer  the  London  tick-bean  to  any  other,  by 

■rcafon  of  their  Ihortnefs  and  being  fuch  bearers  j  that 

he  {hould  alfo  take  oiT  their  tops  as  foon  as  the  under 

bloflbms  began  to  decay  j  whichi  he  fuppofe.^,  would 

be  of  great  fervice. 

In  this  diflcrtation  on  the  culture    of  turnipSj    we  loftrument 
cannot   avoid  taking  notice  of  an  inftrument  ufed  in'^^'"^*"^' 

^  ^  planting 

Norfolk  for  tranfplanting  them,  and  thus  filling  up  the  turnips 
^aps  which  frequently  happen  in  fields  from  the  failure 
O  04  of 
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Culture  of  of  the  plants  in  particular  foots  •.     It  is  rcprefented  in 
particular  *  *  *  ^ 

Plants.    Plate  XIII.  fig.  4.  and  the  conflruAiop  and  moile  of  ufing 

are  obvious  from  the  figure. — ^When  the  turnips  arc  to 
be  tranfplanted,  the  workman  holds  the  long  handle 
with  the  left  hand,  and  the  ihort  one  with  the  right 
hand  drawn  up.  Put  the  inftrument  then  over  die 
plant  that  is  to  be  taken  up,  and  with  your  foot  force 
it  into  the  ground  5  then  give  it  a  twift  round,  and  by 
drawing  it  gently  up,  die  earth  will  adhere  to  the  roots 
of  the  plant  in  a  folid  body ;  then  with  another  inftru- 
ment of  tiie  fame  fizc  take  the  earth  out  where  the 
plant  is  to  be  put,  and  bringing  the  inftrument  unth 
the  plant  in  it,  put  it  into  the  hole  whicli  has  been 
made  by  the  other  p  then  keep  your  right  hand  fteady, 
and  draw  up  your  left,  and  the  earth  and  plant  will 
be  left  in  the  hole  with  the  roots  undifturbed.  In  this 
optMwtion  two  men  muft  be  employed,  each  of  them 
having  an  inftrument  of  the  form  reprefentcd  in  t!.c 
plate.  One  man  takes  up  a  plant,  while  the  other 
fills  his  inftrument  with  earth  only,  thereby  maknvj 
room  for  the  cl'^pefition  of  the  plant ;  fo  that  tlie  hoio 
whicli  !!<  made  by  taking  up  the  plant  is  filled  with  <\\c 
earth  taken  out  where  the  plant  is  to  be  put  5  which 
being  tlopofitt  d,  he  takes  up  a  plant,  and  returns  to 
the  place  he  fiill  fot  out  from,  the  former  man  at  the 
Lrno  time  rcturniftg  with  the  earth  only  j  fo  that  each 
\\\M\  is  alternately  the  planter,  and  each  bein^  emplov- 
rd  both  ways,  the  work  goes  on  briflcly. — This  inltu;- 
i.u.u  w.is  iiic  iiivcntiun  of  Mr  Cubitt  Gray  of  Southrci^]^^, 
No.iolk. 

'rnrrjp> 
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Turnips  being  tlie  grand  bafis  of  the  Norfolk  huf-  f^^^^^^ 
bandryj  Mr  M;ir{hai  gives  a    very  particubr  account    fj^"*** 
of  their  culture  in  that  county* — ^The  fpecics  cultiva- ^^^J^t^l^ 
ted  arc*    l.    The  common  nvhke  ficiLk,  called   in  many  ^^      **'*"* 
pkces  the  Norfolk  turnip*      2,  The  purflt-Jhck  is  iiini- 
lar  to  the  former,  but  its  rind  is  of  a  dark  red  or  purple 
colour ;  its  fize  in  gciieml  fm^iller  and  its  texture  clofcr 
and  firmer  than  that  of  tlie  common  white-ttock ;  it  al- 
io ftaiids  the  winter  better,  and  is  more  fucculent  in  the 
fpringi  but  \i  is  not  fo   well   rehihed  by  cattle  as  the 
former;   whence  it  is  lefs  generally  cukivttteil,     3.  The 
pudding~^$ck ,  the  tankard'turnip  of  tlie   nildl-ind  coun- 
ties, is  in  fhape  fo  pcrfe£lly  different  from  the  commoii 
Hiibrt,  that  it  might  be  ranked  as  a  diilin£t   fpccic^.     \i 
'■^  rifes  in  a  cylindrical  form,  eight,  ten^  or  twelve  iiichcs 
high,  itanding  in  a  manner  vi^holly  above  ground  i  ge- 
^uerally  taking  1  rough  irregubr  outhne|*aad  a  fome- 
^nt'hat  reclining  pofture.     It  very  mucli  refembJes  the 
^'jBommon  turnip,  and  is  by  much  its  moll   formidable 
rivah     In  many  refpecls  it  feems  to  be  fuperior,  par- 

Iticularly  in  being  readily  drawn*  and  eaten  ofi'  by  (heop 
iritli  much  lefa  wafte  than  tlie  common  tiLrnip,— The 
iiifadvantage  is„  that  rhey  are  liable  to  ihe  attacks  of 
frofl,  by  reafon  of  their  ftandlng  fo  high  above  the  fur- 
face  of  the  ground  \  fo  tliat  on  tbe  whole,  Mr  D^larfbal 
^concludes,  that  the  common  white  turnip  is  to  be  prcku- 
■"^d  to  every  other.  # 

In  Norfolk,  tunilps  are   fown   upon  every  fpccies  of 
arable  land.     Marl  h  found  to  be  highly  beneficial  ^ 

»and  by  means  of  this  manure^  a  foil  mitu rally  unfit 
for  turnips  may  b^rendered  proper  for  it.  They  fuc- 
ceed  barley  better  tljan  any  othei  crop  \  fome  few  zx< 
foivn  OB  whf  at  or  pea  flubble  after  harvcil  •,  but  thi$  is 

not 
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^jJ^J5^  not  a  general  pra&ice.    The?  manures  in  gveateft  repn- 
,  FUntfc    tadon  for  turnips  are  dung,  wiA  a  greater  or  finaUer 
Manures     admixture  of  mould ;  malt'Coomh  are  alfo  in  good  re- 
fcf^'^^^™'^  pnte,  and  oU-cake  is  ufed  by  a  few  individuals  $  <<  but 
it  may  be  faid  that  nine  acres  of  ten  of  the  turnips 
grown  in  eaft  Norfolk  are  manurrd  with  mucf — The 
quantity  of  dung  fet  on  for  a  crop  of  turnips  generally 
depends  on  the  quantity  on  hand^  and  die  quandty  of 
turnip  ground  to  be  manured.     From  lo  to  15  cut 
loads  c^muck  are  confidered  as  a  good  dreflfadg;  and 
about  a  ton  of  oil-cake  to  three  acres  |  jf  o  or  60  bnfli* 
els  of  malt-coombs,  and  40  or  50  bulhels  of  foot,  to  aa 
acre. 
CaTtiTituMi     When  turnips   are   intended    for    early   oonfum^ 
of  turnipt    (ioQ^  ^^  fooner  they  can  be  got  into  the  ground  die 
confoap.    bett^*  f  but  when  they  are  intended  to  ftand  the  win- 
*^'  ter,  die  beginning  of   July  is  thought    foon   enough. 

The  moft  general  rule  is  to  begin  fowing  about  a  week 
before  midfummer,  and  continue  till  about  a  fortnight 
after,  viz.  from  the  17th  or  18th  of  June  to  the  7th 
Method  of  or  8th  of  July. — ^Broad-caft  fowing  is  univerfal,  in  the 
^j"^**"^  quantity  of  two  pints  to  an  acre.  The  feed  is  covered 
by  two  lines  of  z  pair  of  light  harrows  drawn  back- 
ward, in  order  to  prevent  the  tines,  which  ufually  point 
fomething  forward,  from  tearing  up  the  clods,  and 
burying  the  feed  too  deep.  The  horfes  are  univcrfally 
nvalked  one  way,  and  Irotted  back  again  in  the  fame 
place.  This  is  an  excellent  cuftom;  tlie  quick  zig- 
zag motion  of  the  harrows  at  once  aflifting  to  level  the 
furface,  and  to  didribute  the  feeds  more  evenly. — They 
nrc  univcrfally  hoed  ;  and  unlefs  they  be  fown  very  late, 
are  generally  hoed  twice.  The  diftance  of  time  between 
the  fowing  and  the  firft  hoeing  depends  upon  the  foil 

and 


and  fedfoii ;  the  Czc  of  tJic  plants  being  ihe  only  guide.  O4ltoreiir 
Wheti  turnips  *ire  fuffcrcd  to  grow  too  large  before  ^vjJn"*^" 
they  are  hoed,  the  plants  are  difficult  to  he  fet  out  ""v  ■' 
fingly,  and  are  liable  to  be  drawn  up  by  weeds,  tJiereby 
acquiring  a  flender  upright  tendency  i  where;is  their 
natural  growth^  in  their  infant  ilate,  is  procumbent, 

Ilpreading  their  firfl  leaves  on  die  ground,  and  taking 
the  form  of  a  rofe- — If  the  hoe  be  put  in  too  foon, 
the  plants  which  are  fet  out  are  Uable  to  be  buned|  and 
their  tender  roots  difturbed  in  the  a£l  of  fetting  out  the 
tietghbouring  plants.  The  time  for  hoeing,  as  dire£led 
by  the  moCl  judicious  hufbancimen,  Is  when  the  plants, 
as  they  He  fpread  upon  the  ground,  are  about  the  (ize 

I  of  the  palm  of  the  hand  :  if,  however,  feed- weeds  be 
numerous  and  luxuriant,  tliey  ought  to  he  checked  he- 
fore  the  turnips  arrive  at  that  fixe,  left  being  drawn  up 
tail  and  (lender  they  Ciould  acquire  a  ueak  and  fickly 
liabit.  The  proper  diftance  depends  iipt»n  the  nature 
©f  the  foil  and  tJie  time  of  fownng  ;  fuch  ss  arc  fown  ear- 
ly, in  a  rich  produflive  foil,  require  to  be  fet  out  wider 
than  thofe  fawn  late  on  a  foil  of  a  contrary  nature.  If 
the  foil  be  at  par,  the  difliince  ought  to  be  i'egula::ed  by 
the  time  of  fowitig  :  if  thi^  be  at  par,  the  nature  or  llato 
of  the  foil  ihould  be  tlie  regulator, — Mr  Marihal  com- 

»plains  of  tlie  conduct  of  the  Norfolk  f^irmcrs  in  gene- 
ral in  tliis  refpecl,  who  **  back  out  their  turnipa  14, 
15,  or  perhaps   18  inches  a  fun  der,  without  any  regard 
Kio  the  (tate  of  the  foil,  or  time  of  Towing,     This  prae* 
tice  was  eftabliihed  while  the  Norfolk  foil  was  fiili  of 
marJ,  and  new  to  turnips  i  and  when,  it  is  probable, 
tt  or  ta  incheB  in  diameter  wai  no  uncommon  Hzc^ 
Erwith  tops    proportionally    large .  and    fpreading  ;    and 
^14  or    15   inches  might  then    b«  a   proper   diftance 
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Culture  of  But  now,  when  die  efficacy  of  marl  is  leffened,  and 
Plants,    the  foil  no  longer  the  favourite  of  turnips,  which  fel- 
dom  reach  more  than  feven  or  eight  inches   in  dia- 
meter, it  is  ruinous  and  abfurd  to  continue  the  prac- 
tice." 

Turnips  are  cultivated  either  for  feed,  for  fale,  or 
for  confumption.  When  cultivated  for  feed,  it  is  fup- 
pofed  in  moft  parts  of  the  kingdom  that  it  ought  al- 
ways to  be  taken  from  tranfplanted  roots;  «but  in 
Norfolk  they  are  frequently  raifed  from  fuch  as  are  un- 
Cuhivation  tranfplanted.  <<  It  is  a  fad  (fays  Mr  Marihal)  well  un- 
for  feed.  ^  derftood  by  every  hufbandman  in  Norfolk,  that  if  the 
feed  be  gathered  repeatedly  from  untranfplanted  n)0ts, 
the  plants  from  this  feed  will  become  coarfe-necked  and 
foul-rooted;  and  the  flefh  of  the  root  itfelf  will  be- 
come rigid  and  unpalatable.  On  the  contrary,  if  it  be 
gathered  year  after  year  from  tranfplanted  roots,  the 
necks  will  become  too  fine,  and  the  fibres  too  few; 
the  entire  plant  acquiring  a  week  delicate  habit,  and 
the  produce,  though  fweet,  will  be  fmalL  For  the 
neck,  or  onfet  of  the  leaves,  being  reduced  to  the  fizc 
of  the  finger  (for  inftance),  the  number  and  fize  of  the 
leaves  will  be  reduced  in  proportion  j  and  in  a  Cmilar 
proportion  will  the  number  and  fize  of  the  fibrils  be  re- 
duced. From  a  parity  of  reafoning,  it  may  perhaps  be 
inferred ;  that  when  tlie  neck  acquires  a  thicknefs  equal 
to  that  of  the  wrift,  the  fize  of  the  root  will  be  in  pro- 
portion. 

Witli  rcfpc<3  to  tlie  fibres  or  rootlings,  this  is  a 
ju(l  inference  ;  but  with  rcfpecl  to  the  bulb,  it  is  in 
a  great  mcaiiire  erroneous.  For  a  few  generations  the 
fize  of  the  bulb  will  keep  pace  with  the  increafe  ot 
leaves  and  fibres  -,  but  after  having  once  reached  the 
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limits  which  nature  has  fet  to  its  magnitude,  it  begins  ^"jjj"^^!^/ 
to  revert  to  its  original  ftate  of  wildnefs,  from  which  to  Plant*. 
its  prefent  ftate  it  has  undoubtedly  been  raifed  by 
tranfplantation.  The  farmer  has  therefore  two  ex- 
tremes to  avoid.  The  one  is  difcoverable  by  the  thick- 
nefs  and  coarfenefs  of  the  neck,  the  fcaly  roughnefs 
of  the  bulb,  the  thicknefs  of  the  rind  in  general,  the 
foulnefs  of  its  bottom,  and  the  forkcdnefs  of  its  main 
or  tap  root :  the  other  by  the  flendernefs  of  the  neck, 
the  finencfs  of  the  leaf,  and  the  delicacy  of  the  root. 
The  former  are  unpalatable  to  cattle,  and  are  thereforer 
creative  of  wafte  :  The  latter  are  unproduQive,  aoe  dif- 
ficult to  be  (irawn,  and  do  not  throw  out  fuch  ample 
tops  in  the  fpring,  as  do  thofe  which  are,  by  confti- 
tution  or  habit,  in  a  middle  ftate  between  thefe  two 
extremes.  There  is  not,  however,  any  general  rule 
refpeGing  how  many  years  turnips  ought  to  be  tranf- 
planted  fuccellively,  and  how  often  they  ought  to  be 
fuffered  to  run  up  from  the  feed-bed  :  the  foil  and  fi- 
tuation  have,  and  other  circumftances  may  have,  in- 
fluence on  the  habit  and  conftitution  of  vegetables 
as  of  animals ;  and  the  farmer  muft  attend  to  the 
ftate  of  die  turnips  themfelves.  Wherever  he  judges, 
that,  by  repeated  tranfplantation,  they  have  paffed  the 
acme  of  perfeSion,  then  it  is  his  duty  and  intereft  to 
let  them  run  up  to  feed  without  tranfplantation.  In 
Norfolk  it  has  been  found,  by  long  experience,  that 
tranfplanting  two,  three,  or  four  years,  and  letting 
the  plants  run  up  the  tliird,  fourth,  or  fifth,  will  keep 
Ae  ftock  in  the  defired  ftate.  The  time  of  tranfplant- 
ing is  from  Old  Chrlftmas  to  Old  Candlemas.  In  the 
choice  of  plants,  the  farmer  is  not  guided  by  fize,  but 
picks   the  cleanelt  plants  without  regard  to  fize;  or, 

more 
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Culture  of  morc  accurately  •fpeaking,   he   makes  choice  of   fuch 

particular 

PUiott.  as  are  near,  but  not  at  or  above,  the  (late  of  perfeAion. 
'  In  almoft  every  turnip-field  there  are  plants  in  various 
ftates :  much  judgment,  therefore,  is  requifite  in  the 
choice  of  plants.  A  piece  of  good  ground  near  a  habi- 
tation is  generally  chofen  for  this  purpofe  ;  but  the  me- 
Method  of  ^^^  ^^  planting  is  various :  the  plants  are  generally  fet 
planting,  i^  rows,  at  uncertain  diftances  from  one  another." 
Thefe  diftances  the  fame  author  has  obferved  to  be  i6  or 
1 8  inches,  and  the  diftance  of  the  plants  in  them  nine  or 
ten  inches  y  but  the  pra£tice  of  a  man  who,  he  tells  us, 
is  indifputably  near  the  head  of  his  profef&on,  is  to  plant 
them  in  rows  two  feet  afunder,  the  plants  in  the  rows 
being  contiguous.  The  only  culture  required,  is  to 
keep  the  intervals  clean  hoed ;  but  when  the  feed  be- 
gins to  ripen,  much  care  is  requifite  to  keep  it  from 
birds.  If  tlie  plot  be  large,  it  is  neceflary  to  employ  a 
boy  to  fcare  them  j  but  if  it  be.  fmail,  and  near  the  houfe, 
Method  of  Mr  Marflial  has  known  the  following  expedient  ufed 
away  birds.  "^'^^^^  fucccfs.  "  Oil  a  flendei  poft,  rifmg  in  the  midll 
of  the  patch  of  feed,  was  fixed  a  bell ;  from  which  a 
line  pafled  into  the  kitchen  :  in  the  moft  frequented 
part  of  this  hung  the  pull.  Whoever  paiTed  the  pull 
rung  the  bell ;  fo  tliat  in  a  farm-houfe  kitchen,  where  a 
niiftrefs  and  two  or  three  maids  were  fome  of  them  al- 
moft always  on  the  foot,  an  inceirant  peal  was  kept  up  \ 
and  the  birds,  having  no  refpite  from  alarm,  forlook 
their  prey." 
Of  drawing  The  time  of  drav.'ing  commences  about  Michzfcclnnas, 
and  continues  unii!  the  plants  be  in  blow.  The  pro- 
cefs  of  drawin^jj,  he  fays,  <<  in  fevere  weather  is  an 
employment  whicli  nothing  but  cuftom  could  reconcile 
ro  thofe  whofe  lot  it  is  to  go  through  it,  namely,  ftout 
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lads  and  youths ;  whofe  hands  are  frequently  fwdled  Diltur«  <>f 
until  the  joints  are  difccrnible  only  by  the  dimples  they  pUnts. 
form  '"  neverthelefs  he  never  heard  of  any  inilance  of  ^'^v-"'' 
bad  effefts  from  this  circumftance*  When  the  tops  will 
bear  it,  their  method  of  pulling  is  very  expeditiom  : 
tliey  pull  with  both  hands  at  once  -,  and  having  filled 
each  hand  J  they  bring  the  two  together  with  s  fmarr 
blow  to  difengagc  the  foil  from  the  roots,  and  with 
the  fame  motion  throw  them  into  the  cart.  If  the 
tops  be  cut  off  by  the  fro  ft,  or  if  this  be  in  the  ground  > 
the  turnips  are  raifed  with  two-tined  forks  named 
cra&ms.  If  the  roots  are  buried  under  deep  fnow,  it  is 
removed  by  means  of  an  implement  called  the  fftsvif^Smw- 
Jledge.  This  con  fi  ft s  of  three  dcaUboards  from  one  ^>^l^^  *' 
two  inches  thick,  lo  or  12  inches  deep,  and  from 
feven  to  nine  feet  long,  fet  upon  their  edges  in  th<j 
form  of  an  equilateral  triangle,  and  ftrongly  united  with 
nails  or  ftraps  of  iron  at  the  angles  -,  at  one  of  which 
is  faftened,  by  means  of  a  double  ftmp,  a  hook  or' an 
eye,  to  f aft  en  the  horfes  to.  Tliis  being  drawn  over  a 
piece  of  turnips  covered  with  fnow,  forces  up  the  latter 
into  a  ridge  on  each  fide,  while  betw^cen  the  ridges  a 
ftrtpc  of  turnips  is  left  bare,  without  having  received 
any  material  injury  from  the  operation.  Though  it  is 
cuftomary,  in  dr^iwing,  to  clear  the  ground  entirely, 
our  author  met  with  one  inftance  in  which  the  fmall 
ones  were  left  by  a  very  good  hulbandman  on  the 
ground,  both  to  increafe  in  fizc,  and  to  throw  out 
tops  in  the  fpring  \  it  heiTig  obfervahle,  that  a  fm.ill 
turnip  fends  up  a  top  nearly  equal  to  one  whofe  bulb 
is  larger.  There  is  one  inconvenience,  however,  ari- 
fing  from  this  praftice  :  the  pfough  is  prevented  from 
entering  upon  the  foil  until  bre  in  the  fpt ing  \  Mhidi 
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Gultnre of  upon  fomc  foils  is  an  unfurmountable  objection; 
^ams"'^  though  it  may  be  very  proper  upon  land  which  will 
''      •       '  bring  good  barley  with  one  ploughing  after  turnips. 

Mr  Marfhal  relates  the  following  fimple  method,  by 
which  2  Norfolk  farmer  prcfcrved  turnips  through  a 
confiderable  part  of  the  winter  feafon.  Having  cut 
oW  their  tops  with  a  fpade,  he  gave  tliem  to  his  cows, 
and  carried  the  bulbs  to  a  new-made  ditch,  into  wliich 
he  threw  them,  and  then  covered  them  up  with  draw, 
laying  over  it  a  quantity  of  bramble  kids.  Here  they 
lay  until  wanted  in  a  froft.  They  were  then  again 
carted  by  means  of  a  fork,  and  given  to  the  cattle, 
who  ate  them  as  well,  or  rather  better  than  frefli  drawn 
turnips ;  and  in  general  they  came  out  as  frefh  as  they 
went  in.  Our  author  is  of  opinion,  that  this  method 
might  be  extended  to  the  prefervation  of  turnips  till 
the  fpring. 
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